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Ch.1 R N
Electrostatic @ . y
h Chapter 1 - Electrostatie ‘

Q What is electrostatic? SLiSLead) Luily g <l o La
Electrostatic: is a phenomenon of an acquisition of the body a static positive or

negative electric charge by methods of rubbing, induction or contact.
ol g aadl g U 2yl Al g o 2L Ay A b Y1 ST 35U o sASL) Al gl
Q Mention some common observations about static c/cctricf{g?

SAISLY) Al <) e A3 mal) claadal) (lany 83 /

(1) attraction of small pieces of paper if they are close to a plastic
material, such as a comb when the comb rubbed by hair.

(2) The charged balloon attracted to the wall.

(3) When you walk on a woolen carpet, your feet get rubbed by
the carpet and become electrostatic. You can feel a generated
electric charge on your body as a slight electric shock when

you touch a metal door handle.
e peilly o glaal) Taall £ sa e 2aal sale (e oy B 131 5y llalad il (1) /z

el g saial o sl Gladl) (2)
Sasall Gasalan o & ae QL) Gl dliiedle die 438 300 56S Adaa 2l 51 (3)

Q W/mn /sa boa’ﬂ have: (1)a Posﬂ'ivc cﬁafgc. (2)a negative c/nargc?
fulles Lind (2) A po Lind (1) pesdrd) cuediSy |l /g
A (1) The body will be a positive charge when some of its atoms lose some of its

electrons, so that positive 1ons become positive and thus the charge of the body 1s
positive.
(2) The body will be a negative charge when a some of its atoms acquires additional
electrons and becomes negative 1ons and thus the charge of the body 1s negative.
Ao s puaall ial ) sST Gl g A g0 U ) i gl 5 IS (amy 45 )3 (e L 238y Laic D g Aiadi asall iy (1) /2
Al sl im0 55 el 5 Al il gyl pranatd Ailial g KU 43153 (po Lo i€ Laie Al Ainh auaall Caniy (2)
Save the follosvings
- (2019/1) The proton inside the nucleus of the atom and its charge is positive and it is
equal to the charge of electron.
- The electron or proton charge is the smallest unit of measurement for the charges.
- The charge of any charged body is equal to the multiple of an electron charge and number
of electron. Then can be calculated from the following formula:
body charge
number of Electrons = =|n=
electron charge
- Experiments showed that the electron charge is (1.6 x 1071°C).
- One Coulomb is equivalent to the total charge of (6.25 x 108) electron.
- Coulomb is large unit. It is commonly used parts are:
Micro-Coulomb (pC=107°C) and Nano- Coulomb (nC=10"°C).

o |Q

el B A pmall i
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Electrostatic

cﬁa/gcs attract ea c/7 ot/lcr?

Activity tools: . -
T'wo 1dentical rods of solid rubber, 3
Two 1dentical rods of glass, Jae
Two pieces of cloth, one wool or one fur and the other one silk, / /

Strings of cotton or silk (hangers). -
dada 5 o gaall (e dadad ezla 31 e DL QUL calial) Bl (e ¢Dlilaia By bl &) gl Iz
el okl gl ypadl e i g oal) e

Activity Steps:
First:

* Hang the tow rubber rods horizontally by tow strings using the holders so that the
two rods are close to each other.
* Rub each of the rods individually with the wool, each of them will be negatively

charged.
* leave the tow rods hanging freely, we see that they repel each > "
other. | \
2Jalit) ¢l ghad N ,/‘h
Legeinny (e (G Jlihe Laglani 5 Plala Aalus 0 (aasiy 88 g o Tallaall J3los (3l @ //
(Ralladl Lan il Lagia S (i) (b saall dada ol 53 0 5l e g Lagia JS cll @ ~— .
Second: Loguany oo Lo L5 sl ey s (yiilae L) & 5

* Hang the tow glass rods horizontally and get them closed to each other.
* Rub each of the rods individually with the silk, each of them will be positively
charged.
* leave the two rods hanging freely, we see that they repel each other.
Similar charges repel each other.
halédl) c) ghad
Lagaans (g (g e Laglaa g (Slala Adalis o (ot 88 sy zla 1) (Bl Bl o
(R sall A2l Lagia JS (piitins) ¢y yall dadad Al 3 il e 5 Lagia JSllsi @
Laganny gon Lo 5 o3y il (o8l A5 o
Memmny e i g gally ALl cilincl) () LA (e il @

Third:
* Hang a rod of glass and a rod of rubber horizontally and get . .
them closed to each other.
* Rub the glass rod with silk, it will get a positive charge, we rub a oY : N
rubber rod with wool, 1t will get a negative charge. // >
* Leave the two rods hanging freely, we see that they attract each % ",

other. Different charges attract each other.
2oLl ¢ ghad
Lagaiamy e (e Leglaad g (Slala Aol g (phasiy 8 jia s pla 1) Bl 3l @
(Al i (i) o gl Ay Jalnall (3las llai g ¢(An sl Rinilly Gl (aiins) o sl ey s Sl Gl lls
bl JSa) Il ¢ Legumay o Logadlad Jaa3l iy yay cyilea Ll A 5 o
Lany e ilati g5l dalidall clia ) o)) sl (e it

bl (ANl LS F B Newton100m SEwdL Suslit o y<aulitt 313 |
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i Charging hodies with electrostatic

Q [Fow many methods of c/lar‘g/n‘g of bodlies with electrostatic?
ASSLal) Ayl gl 3 gall Cpad (3l pda das /1011 5
A @ Charging by rubbing. @ Charging by contact. @ Charging by induction.
) Galldg )k (3) ldldnyh () Ak (D /e
Q) Clarity: (1) Charging bodies by rubbing;

(2) Cﬁargmg bodes /)5 contact.
(3) Charging bodles by induction (effect).

i) &8y sy 3l gall i (3) omball A8y sy alesal) Ca (2) ) AR, s alesa¥) i (1) 2004 JS @y /o |

A (1) Charging bodies by rubbing: .
When a balloon rubbed by a piece of wool, a positive charge will appear on |

the piece of wool (due to the loss of some of its electrons), while a negative *
charge will appear on the balloon (as a result of the acquisition of those electrons). I
Now, if you hang the negatively charged balloonwith an insulatedstring and |
makeit close to the piece of wool positively charged, you will find the piece of

wool attracts towards the balloon.

Lt (Ll s S (po Lumms Lo 3881 R b guall Gl e im0 Ainh eliin b guall (e uaally U glly ol 131 sllal) Ay (1)

S8 5 Al jle Ball (e Jaady Aallial) Ao Bl () gadiall (o I e 1) 5 (0l g SV el A€y Ao ) o il e Aalle Zaad jedas
Ol L) (dat 038 (i guall Gadad o 3ad cm sall Ainiilly A5 saiall o gacall Gnlad 4

piece of wool

" attracting force

(2) Charging bodies by contact: -
Hang two balls of balm marrow with tow insulated
strings from the same point.
Charge of one of the balls by touching it with an already . . A

shocked glass rod with silk.

Leave this ball to touch the other ball which is not charged.

You will see that the balls repel each other.

O Bl Lgtaadlay 5 SN (5] Gl a5 sl Ga s Al Bale (ge it Al sy ol i Bale e 0 S Glo s ulalll 48300 (2) ||

138 5 Lagumny (e (0 SI ala) 13 amy Jaa3 ¢y slavall JSEN 5 LS Bpniall g (o A1 5SI Guadli LSl o5y pally S ghae a3
OESI L o) Lae el 3 o¥1 5,0 Rinh (e La CapuS) o8 45 gl e 3l 5,80 o) e I




oyl G dazs @ ) Class

*(3) Charging bodies by induction:

e We need rubber rod with a negative charge and metal ball to charge it.

e Approached a rubber rod to the metal ball surface which is naturally charged and
isolated.

e Then the negative charge of the rod in terms of electrons, will repel the negative
charge of the surface bull (electrons) and push it toward the far side of the rod.
(this is known as a free electron) and positive charge will appear on the near
side of the rod (this is known as a bounded charge).

 connect the metal ball to the earth by linking its surface by a wire ending at the
earth, or by touching its surface by your fingers. But keep the charged rod close
to the ball. What do we observe?

We observe that the free electrons have lost to the earth.
e Disconnect the ball connection to the earth and keeping the rod close to the ball.
e Move the rod away from the ball.
result:
You will find that the bounded positive charges distributed evenly on the external

surface of the ball.
o charged rod 0 charged rod g 3.)31_’&\ C—“JL;'“ @1’ Gisl) %JL" ?L““.;y‘ U;‘ﬂ :&A-“ ai.'l)h (3)
7 1L
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1 S : (bl A Jra Aoina S acunl) (25 A g iy pnsal) s
A N _—A.#_—_. - - . -
: . Adle sy baladl) e Bl oais @
a) (b) ©
cn{i&irﬁd Q Q Al s gl il Jaaﬂ.a) iazall 3 ST e AL Bldl 08 e
L ki R e s & padiall Ll (e AiSae Al eyl ) (Al i)

(3l cilindl) o) ol ALie Fus o diacd

g A ) Tl i Bl e o e (i Lgmsedls ) s 50 s Al in VL il 5 S Jomsi
oYl M A il Bl

oYL E SN Jlil ki

a8 e saidall Glall s i @

el o A ol e (Uil e po s po Rl Lgind o35 S0 ) JanMins rAgil

* IMPORTANT NOTE: Inductive charging gives the opposite charge, while the

charging by contact method gives the same charge.
Al (i Jary Gulail) A8y oy i) Lal cddandd) (uSe oy Gial) 48y oy ciadd) sdala 48 gata

Q Exp/ain: A cﬁafgcai jsolated [)oc{g Joses its electric C/halgc when it is left in the
o o)) b AS 55 i Al ) dinh iy Jy el gl ) ) s le

A Because the electrical charge is gradually discharged from the charged body to

the air and this discharge increases with the increase of wet air.
) sad) Al y ol ) LalS & il 13n ol 5 o) sell ) ¢y smiall nsa) (e g pailly i AL 5o At Y /7

cliiial B A8 yaell ika
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Klectroscope

What is an c/cctroscopc? e~ L)) o puaiiad) Lo 2 pu

Electroscope: is an electrical apparatus used in electric
experiments for the following purposes:

1) To show if there is an electrical charge on any surface.

2) To determine the kind of electrical charge on any |

charged body.

Electroscope are classified by different types.
A (yoa) e DU AL Al oSl a8 andiien Slea b 1Al GiLaS)) /-

Al clin il g1 g Catay S oSl GLESH 5 s (o) e Al 5eSl) Aiaill ¢ g4 aal (2

A3

Q What is the c/cctroscopc consisting OF 7 § ity gl LS CiligSa Lo fiij 45§21 2.5 o

A e A rod made of metal.
e A metal disc (or metal ball) linked to the upper end of the rod.
e Two thin leaves of aluminum or gold joined to the lower end of the rod.
¢ A glass mad box or wooden or metal box with a glass window.
e A lid made of cork or wood or rubber at the upper part of the box to separate

the rod and the tow leaves from the box.
éhﬂcﬁ}\,_\l u)ﬂbdmig(@m'&)sj\) L.?’A“UAJE* uw\wa.cjwél.m *

Q Wﬁat are the purposes of using the c/cctroscopc"‘
9 b S LS Jlanian) (3 o4l e /33165 <2135 1311 5 w
A The purposes of using the electroscope:
1) To show if there is an electrical charge on any surface.
2) To determine the kind of electrical charge on any charged body.
plan¥) = sh e 4l el ciliail) caisl (1 ]
a5l o Al Sl LnBll ¢ 6548 2al (2 |

£ Lyl B A sl
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A method?  fowladl] 48 by il gl CLASH s LS 48 prids g5 DL 7 4 /3] 79
Activity tools: electroscope, comb of plastic.
Procedure: iy gt e

* Rub the comb with a hair (when the hair is - “_\‘
dry and without any kind of cream). |
e Let the comb touch the disk of the ® @
electroscope which is electrically neutral.
e You will observe that the tow leaves
separate.
Conclusion of activity:
When the charged comb rubbed the electroscope’s disk which was neutral, the

leaves of electroscope separate due to the repelling force between them.

This is because the leaves gained similar charged.
SO (e Jaia ¢ 5eS LIS dala &) gl /7

(€205 02 a5l (5 o) dahy) 5l Taiall lls # plabislf i gl
sl S last o CBLASH B 5 sla) aa oLl 5eS Jolaiall GLAS m jE uadly Jaiall Jans *

558 ek ¢l 3o LIS U 5 aais Ly 568 Jalaiall LIS (g 5 () gl Jadial) (3 ol  guan i 1ol pad
(Ll (e duadi ppill 8 )5l CLISY Laginy LS

Q Exp/a/n.- the leaves of c/cctroscopc scparatc due to the rcpc///hg force between
them. flino Lindy dind dic Laguaes 58 Al CiLESH B g dlal) ;Mo
A This is because the leaves gained similar charge.
L AU ALl i 31 5 Al 5 Ain ) (pudt Uini€) GLISH U8 )5 Y /2
Q Exp/ain activc{y how to cﬁafgc the c/cctroscopc by induction method?
Tl 48 jhay (Al oSl GLASH (i 488 Ll mia s /0] 7 5 0m
A Activity tools: electroscope, glass rod, a piece of silk.

Procedure:
e Rub the glass rod by the silk (the rod will gain a positive charge).

Lo eS Jolase ilas

* Get the charged glass rod close to the electroscope which 1s
electrically neutral. @
* We see that the aluminium leaf and the metal rod of the electroscope

repel each other.

* this 1s evidence that the electroscope became charged (the disk will p N
be negatively charged and the leat of alumimium will be positively o J”\\

charged. This 1s mean that the disk will always get opposite charge.

* Connect the electroscope’s disk to the earth, keeping the charged
glass rod near the disk observe that the tow leaves of the electroscope

will be closed to each other as n fig.

e The reason that the electroscope has gamed electrons from the earth.

£yl B A pmall i
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* Disconnect the electroscope’s disk from the earth. And keeping the Clhzggéd Elasls rod’

close the disk. You will observe that the leaves will remain touching the rod.
* Move the glass rod from the electroscope. You will see that the aluminium paper and I
the electroscope’s rod repel. .
* This gives evidence that the remaining charges which were bounded will be distributed |

on the electroscope’s disk, the rod and the leaf. .
oAl e dadad a3l e Bl ¢ Al jeS LIS sl @l gl /z ]

(R e Aaal L) o el pall dadady s 3 (Sl el % L) < ghad

Ll S Jalaiall GLESH (a8 e Bl Zla Sl Bl @ 0]

o= A (e AL A sl Gladl ey e (GLISH a B e Al pal o 53) (2 VL LS)) e Bl 0

A i) Glad) aniig YL Jlaiy) adati o |

Al iady Upadia Jloa GLESH o o Jida 138 5 GLESY 8,5 il Jadli |

Q Exp/afn: Aﬁcr you walk on a woo! car/oct and touc/uhga metal [)oc{y, you oftcn |
getan electric shock. W/y? -

Ul o L At iy 8 Aty s o Ll 1l Lions Lo Conaa g el (30 Bims 15 s sny 108 |
A Because your feet will be rubbed by the carpet and get static electrical charges and *
when you touch a metal body these charges will be discharged as a shock you can feel.
le clinil) o3 § il dre auad @liiedle 3 yaan s ASLs 4l 5eS Clinud GluiSy 5 Bkl OWSiag cliadd Y /7
Q Wﬁat do we mean by what we say ([f/cctnba/@ neutral c/cctroscopc)?

9 (Ll g Jalaia GLESY) a8 ) Ll gy Aind o) La 2w

A The disc of electroscope contains positive charges equal to negative charges.
(O~ e (o)) dple Al Cla ST 4 glose Ao 9o ilind e (g giny LIS (a0 B ) i /7

Q Wﬁat are kinds of force do you cxpcct to tind between leaves of c/cctroscopc I

when you cﬁafgc it? What causes it? .
?L@,\,\uu‘g?m&dﬁﬁ\ﬂJjQﬁudﬁjéﬂgﬂ\ﬁﬂ\&ﬂu:w I
A Force of repulsion, caused by repel between two same charge of two leaves. .

_quss\‘;s”‘;paﬁwaugaﬁj@m}msjs/cl

Q What ﬁappcns to a cﬁatgc of a cﬁargcc/ boc/y when it is /irhéing to the grounc/?!
? S Y Ulay) i Lallad) Lindily (5 gadia ais Lindid Juan JiLa /13149 I
The negatively charged body contains additional of electrons. When 1t linked the =
earth, the additional electrons will be discharged to earth, because the earth is a large |
reservolr of charge. .
5 310 5 IV ¢y sV Al ied 5 IV (e (s sy Adlad) in 8y () smial) sl /7 |
il e € A el (o YT Y diadl) Jalatie o KW i YL,

B @Newton100m 3Ll fuoldt af pandidf 5LG

el B A pmall i @
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A )
ipill G s Electrostatic

F_-_-_-_

N

I

| * Nﬂle: The electron charge is constant and equal to (e = 1.6 x 10719().

i (e =1.6 X 10719C) s sbasi s Zll ¢y 5 I Ains Adaale *
. Q Example 1: An isolated body with a charge equivalent of (1.6 x 107°C)
I Calculate the number of electrons lost from the body.
I
|
I

Note thate = 1.6 x 1071C
O i A g A 2 el (e = 1.6 X 1079C) L)iha Lak 48 Lall) Jalate Jyjee puad 1100
e=1.6x10719C ;o) Lle acl)

g 1.6x107° )
1T 1p-9+19
A e " Tex10-1 10

n = 1019 electron
| QExample 2: A body gained a number of electrons (2 x 103electron)

Calculate the amount of charge gained.
Lgadis) gﬂ\ Gail j)a8a (2 x 1013electron ) L lake il g SN (e 038 oy i) 2

q
ATl:g

g=nxe

q=2x102%x16x 1071

q=32x10"%C

Example 3: Calculate the number of electrons in a charged body with a

charge of (3.2 % 1073C).
(3.2 % 10_8C) W la8e ddaidy ¢ gaia e gﬁ B ) il g SV dae caal) 13
g 32x1078 ai1o
A Tl=z=m =5 n=2x10"8%"
2

n =2 x 10 electron

i_ ;leplimtion; of electrostatic j

Q Mention some pracﬁca/ app/ica tions of electrostatic?
SISl Al Sl Alant) cillatl) (lany JS3) 2
A Some applications of electrostatic is:
(1) Sprayer. (2) Photocopying machines. (3) The precipitate systems
(4) Contact lenses and cosmetic materials.
AL 2l Aulanl) L (3
) 8 e (4) L) 5 3en) (3) . edl n Slea (2) 33 (1)
AL Slwaal) 5 Jaaatl) ol ga i A a2t Sl (5)

£yl B A pmall i
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Q Exp/afn the Pnhc{o/c of work of the car painter (5Pfycr)?
N EKEN]) REA VR SV-R PPN Pg KO W g
A - The nozzle of the spryer will be connected to the

positive pole of electricity source.

- This makes all the drops of pamting which come
out of the spray positively charged.

- As aresult, they separate from each other.

- With regard to the 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 pamting will be attracted to the surface of that body, making the

pamting evenly distributed on the surface.
e raall G all adadlly M3 yall A8 8 a8 -
A pall Lintl) Jont A Hlal) gl ) kil en ey laa -
AU 6 B Qe Gl (o ey oL -
AL Jea g g pdeall L) kil Aasm 3l el il Jay 0y -

gl e (puilaia (s g 555 punll o i gl ) el -
B0 Covducting Apility of Yaterials |

Q C/assi{y Ma terial in rcspcct to their abilities to c/cctrica/{y conduct?
$6 95 JS iy ol e B L) Al Sl gl 65 Cua (a3 gal) i 30

A (D) Conductors: cdua gall
e Materials that contain plenty of negative electrical charges (with weak
connections to the nucleus), such as silver, copper and aluminum.
e The electrons move through these materals easily.
e These are regarded as good conductors.
oo ) 52m 3 g 5 (3) Ay LA i SIY1 Gl a5 (2) AS a5 5m Aty e Cilinll (5 5 e (5 5m3 (1)

(2 Insulators: Jjls I

e These are materals through which the electrons do not move freely, such as =

glass, wool, rubber, etc. |
Jaldaal g el a5 e el ) i) g o 5 Y 0 g g o .98 o) 3 Lyl g 1) 0S5 (300 3 gall (b ®
(3) Semiconductors: < ba sall oL
e That have electrical conductivity under certain conditions and conduct behavior
msulation other conditions.

|
|
(A gl 8 ) sal) gl el s Cag e & Clia sall o gl Gl ) e 4 1EBla gal) slLudi i
|

£ Lyl B A sl
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I Q /f you Zo]d a rod of copper /35 hand at one of ends and rubbed it with a P/ccc of
wool or ﬁ.tr and held it near sma// 5tr//os of paper you will obscrvc the si'rl/os 01[

I paper do not rcpc/ towards the rod?

- M (Gl (e Bhea cbualiad (pa Lgta B9 gAN g i guall (e dadaly LgiSla g Lgad pha aal e Guladl) (pa Bl CiSina 13) 1l
| Ml claluall] dlli qildad) axe
" A In fact, that the generated electrical charges have been lost to the earth through the
I body of the person.

. il Slava 31yl e LY B ke 38 2l AS gusaddl (sl (Bl e cllall sal giall Al He<I cntiagl oY
| At Aabate L)

I Q f‘/ow can you cﬁaigc a rod of copper without loss its Cﬁaigc to the earth?
"uaJY\uJ\A.\L\M‘_Uu.uu‘ujdwwhﬂ\wdbuuﬁmuas a7
A We hold the copper rod with a rubber gloves or any insulated material
o il ain iy Jadin) 38 (3Ll ()5S @l 5 (aldaal) g US aali o) A jle Bale Ch imias Lyl af (e Apualaill (L) s
hsel) 8 Lo s g i ey

b Coulomb's law »!

Q White the text of the (Coulombis law (or define)? With mention its formula?
0dualy ) ABMlal) S aa T 598 (58 (sl )/
A The text of Coulomb’s law: "that the electrical force between two electrical charges 1s
i direct proportion. to the product of the values of their charges and indirect

proportion to the square of the distance between them" and 1s given in the following
mathematical formula:

Lk ol Sl (il (31l 5o Ginnd G Aalgiall Ay je S 3 A" ) e Gty za o168 (1538
Al Al M Aanalls a5 Mlegi el 2y pe Lo 5 cpin ) (5 loia G i Juala e

[F— kCI1CI2]

Where F 1s the electric force between the two charges, g4 represents the first electrical

charge, g, represents the second electrical charge, r 1s the distance between the two

charges, K 1s the proportion constant and equal to

kel Al Jiad ol Y1 Aty g€ Al 5 g el (o Aty € 5 ) s F 1um
i sbes e;bs Culi K eoiiadd) G sl p AU

(9 x 109

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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Q Example (p. 15): A positive electric point charge of (+4 X 10~ C) is located’ I
at distance of (0.06m) from another point electric positive charge of the value »
(+9 x 1076C). Calculate (1) the force in which the first charge act on the other |
charge. What is its kind? (2) the force in which the second charge act on the |

other charge. What is its kind?
O (0.06m) M Ao (44 X 1070 C) W laka dn ga Adali 43l ¢S dad Cida g 3(10 o lisll) 13145 106 |
g o Lag Oitianl) (B i gl OJ&S‘J‘-\&AM‘ «(+9 x 10~ 6C) LAJ\JAAL»AJM.\AJA dﬁ\muhﬁm

A Calculate the square of distance first: |
= 0.06m=>1r =6%x10"2%m
= 36 X 107* m?
CI CI
(1) Fp = k52
r 9><1094><10-6><9><10-6
12— 36 x 104
9x4x9x]10%°6-6+4
F, = = 9x 1013712 = 9x 10?
36
F12 = 90 N

oo problems -

Q Q 1: Two point of electric charges of the value (4 X 1076C,2 x 1076C) The

distance between them is (6cm), calculate the force effect between them?
La(66m) Laguiars (e Ol Uil g (4 X 1076C .2 X 1070C) Lagia JS ke oylisdali (flinily S (liiadi 11w
Tlag-in 8Ll 5 g8 )ada
A We first calculate (r2):
r=6cm >r =6X10"2m

= 36 X 107* m?

By using coulomb law:

F= kCI1CI2 |
_9)(1094><10‘6><2><10‘6 \
B 36 x 10~* |
_ 99X 4x2x1077676* .
B 36 |

=2x1013"12 = 2x10?
F= 20N
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ILQITVV(; p-oiflts:- electric charge the distance between them (10 cm) Calculate the

force between them and what is its kind when charges of (1 pC, 4 pC).
e (S 13 g 5 Lag Lagain B i5all 368N lala cuwal (10 cm) Laguiary (& Ohand Glian ga (Jlihall (liiand 12
(1 uC , 4 PC) iiadd) (e JS

A Calculate first (r2):
r=10cm =>r =10x102?m =>r =10"'m
7,.2 — 10—2 mZ
919> 4%x107°%x1x107°
F=k = 9x10°
r? 10-2

= 9X4x1x1097676+2
36 x 1011712 = 36 x 1071 = 36N
The kind of force between two charges Is repulsion.

Q Q 2: Two points electric charge (g1, g2), the force between them (F;) when
the distance between is equal to (r), how much force between of them (F,)

when the distance become (2r)?
Lad (1) (g gbaad Lagrisy Ablsal) cilS Lasi (F;) Wtk Laghus 3 55al) 381 (g, , ) il (iliily S (liiad 23
$(2r) Alall () 5<5 Ladic (F,) Lags 555 5al) 5 gal1 )aka
A For calculating the force (F,):
Compare the two cases by calculating the rate between them - that is, divide the
second case (F,) on the first case (F,):
F, =K CIT1“212
414>
(2r)?
kLR poa 1

S — = —=—=}F =—F
F g4l F, 4 274t
r

b Clectrie field »

Q Whatis "7776 [ lectric field at any pointin s ace?, and mention the mathematical
'y point in sp

F2=K

rela tions/wp w/t/7 units?
SCulaa gl JS3 aa Al ) A8l ) SI3 (pliadl) B Al A A Al s Jlaal) Jlaka) o 3 gaalall La /1014 5

Electric field: It is known by the electric force that acts on the test charge (q’) which

: : F
1s located at that point. E = —

q
E: represents the electric field, q' test charge. * The electric field is measured in units (N / C).
ALl Al 8 e g pedun ga b s Ay UAT Aind 85 5 pall Ainl san ol Al oS0 5 581 ga oAb S Jlaal /g
() am st e seS) Jlall oy ¢ JLSY) il @ ¢ e Jla) Jii E

£yl B A pmall i
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Q Draw the electric tield (1) for a Positti/c cﬁargc (2) for a negative cﬁarge.
Al il (2) Lnge L (1) (Sl Janal) pus g g o

W/

""A '/ :/yl ‘.‘I :\\ S
‘_/’/ l,lr ‘ ! \
Q Draw the electric field for (1) a similar two Ioositfvc cﬁargcs (2) a ditferent two

cﬁafgcs.
A Anill g oh iidling (2)  Aasdll g sh puililaia (1) sl xS CGuiandd Al g Sh Jlaall anay) /12165 10

What is the rcgu/ar electric field? S(adiidl Al gl Jaal) — 3 g9aiad Lo/ a
The regular electric field: is the field generated between two plain metal boards and

parallel which are both equally charged in value but different in type.
DIl Gl (i sadia G ) sie (g sese (idma goa o) O A siall (AL eSH Jlaall g calaiiall Sl 6Sl Juad) /2
Al i HAY) 5 Aiadl) G ge Lanaal
Q When is the electric field constantvalue and direction at all points?
kol arany olad¥) g jlalall cull (il g Jlaall (568 (e 20
A When the electric field 1s generated between two metal plates, and parallel which are
both equally charged in value but different in type.

sl Qlls JAY) 5 Ain Bl g Lanaa laall (pudy (455 gnfia (o) st (o siese Gasidna Gan sl O (S0 eS)) Jlaall Al 5y Ladie /i

Q What are the propertics of the regular electric field? bl Jiaall jlia Jilas /o
faliiial)

The properties of This field are:
(1) parallel lines of force with each other.

(2) separated from each other n equal distance.

(3) Be perpendicular to the boards.
43 gee 585 (3) A sbuia Ay Lany (0 2e (2) Leans ae 4 ) giall ada ghad (1) 1= sl 38 Sy /z
sl e

2019/1

IR L

positive board negative board
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T .. —‘S;eaﬁ field prob;ems-

Q Example (p. 17): A positive point electric charge of (2 x 107° C) located at
point in an electric field it was acted by a force (4 X 107° N). What is the

electrical field (E) at that point?
S s b P Akl wis g ¢ (2 X 1079 C) Wi A ga Ayt duily g8 s 3(12 o sl 206
ALY Al B (E) gl Jiaall e L, (4 X 1076 N) W _laka 5 iy i ilid

A £
E:—,
q
4% 107°
= —_— = X —6+9 _— X BE
E 2X10_9=>E 2% 10 2 10C

Q Q 1: A point electric charge of (5 nC) located at an electric field it was acted

by a force (25 x 1072 N) Calculate the electric field at that point?

Aall) s e 8 Jfigal) Al gl 5 58l S (Al S e (B Ao giaga (5 NC) Lol Al iy g8 A 11
kil Al B il <l Jlaal) il (25 x 1078 N)

F 25x1078

_—— = —8+9 _— 1 E
7 5x10° 5% 10 5X10" =50 -

ﬁ_ ~ Questions ‘

Q Q1: Choose the correct statement in each of the following:
A0 @l jlad) e Sl Aaaall B lad) 38 2]

D>

| 1- Anatom is neutral if:
. a. Its’ contents do not carry any charge.
| Ob. Number of electrons equal the number of protons.
*  ¢. Number of electrons is greater than the number of protons.
d. Number of electrons equal the number of neutrons.
a3e e S el S axe () Ledligi g ae (5 sbo Leilip il 2ae (b) Aiad A i ga Jas3 Y (@) 1o Aalaiall 3301 /13155 -1
Letlisig p aae (5 g il il axe (D) rolsadl Leslip yi s aae (5 sbu el 5 Sl 2xe (d) Lelisis
2- An atom become positively charged if son of its:
a- Number of electrons is greater than the number of protons.
Ob- Number of electrons is less than the number of protons.
c- Number of neutrons in nucleus is greater than the number of electrons.

d- Number of protons in nucleus is greater than the number of neutrons.
gl aae e SH il iKY e 2ae (@) elliad 43l )3 (amy S D) Ao g Ay U gaiia puadl) juay -2
gyl aae e i li g SV e 220 (D)
g SOV e (e T8l sl 8 g 5 saill (4 2 (C)
g sl aae (e ST ) i) 8 il g5l (e 220 (d)

£yl B A pmall i
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i gyl aae e Bl g IV (e 230 (D) sl sl
3- When losing a charge of (1.6 x 107°C) from a conducted body which is isolated and
neutrally charged, then the number of electrons that was loss from this body will equal: |
a- 108 electrons. .
b- 10" electrons. I
c- 10° electrons. .
|

d- 10*2 electrons.
106 sbon amall 138 (e g ) g IV dae Gla s Bl Jalaie 5 j2e Jom g0 pnen (0 (1.6 X 1079C) Lo laie dins o)la88 2ie 3 =

1010 ¢ (b) : ') 1012 e (d) 10% e (¢) 1010 e (b) 108 ¢ (a) |

4- The distance between two points charges is 10cm. if one of the charges replaced by a -

negative with the same value, then the force between them will be: |
a- Zero.

b- Less than before.
c- Greater than before.

|
d- Does not change. I
tlagn 858l lae ()8 sl lafally g Al (5 AL (piinlll aa) cilagil 136 (100m) Legin 2l (s 5o ket (liiad -4

DB Y (d) ol sy (d) ade cilSle ,Si(0) ade wuls L il (D) J i (@) !

5- Two points charge (g4, g») one of then is positive and the other one is negative. When I
the distance between them was (3cm) the attracting force was (F;). If the distance _
|

|

becomes longer (6¢cm) then the force (F,) between them will be:

a- F,=—F b— F, = 2F, ¢ — F, = 4F, Qd-F, =:F
a, s o 2l IS Ladie g 4allis (g JAYT A g0 L aalaal (g 5qy) Qb s 5.5
@_._._@F S Jha ia Ly (e Gl Caaml 1306 (F) Legi dlatll 568 <€ (3cm) Legde
e (g skt (Fp) Legin 3 6l lasie Caaal (BCM) Legin 2all !
X o q 1 1 "
O+ N\ B=h@R=4RE  E=2ROR=HO,
r,=6cm

F, = iFl (d) :lsadl =
6- Walking on a woolen carpet then touching a metal body such as a door handle, you I
usually fell a minor electric shock. This is due to the loss of electric charge between the
fingers and the metal body. The reason for this is that, electric charges are:
a- Generated by your body.
b- Generated by the carpet.
c- Generated by the metal.
(d- Generated as result of friction between your feet and the carpet.
Aiaay Clai L Ll @il (QL e o) Lidea Lavs Casel 5 Cagaall (o 8ol o &y 0y 6|
128 2,00 S Clinl) () Gl Cans g ivmall sl Sy ol (s Al S g il An Aiis Al jeS
Bl L3l 5 () lawa laalg (3) I
Balaud) g clann G SlSEAY] A il 63 (d) (xall auall Wal g () |
Balaud) g dlava G SlSIAY) Aadi ¢hal o (d) il gall )

el B A pmall i @
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"7- The charge of a body A is (+2uC) and the body B has a charge (+6uC) the electric
force between the bodies A and B is:

a- 3Fup = —Fyp 2 ]
b- Fpp = +Fp4 N WP,
@C‘ Fyp = —Fpy y=+6HC a = +20C

d- F,g = —3Fgy4
2 (B, A) Grenall (pn Alaliid) 4L o<l 3 @8l (lé (+6UC) 4din (B) aval) 5 (+2UC) dind () saiia (A) aneal) -7
Fpp = —3Fg, (d) Fpp = —Fps (C) Fyp = +Fp4 (b) 3Fyp = —Fpa (3)
Fyp = —Fp, (C) 1252
8- When the positively charged body gets closer to the to the electroscope disk with two
positively charged leaves, this will lead to:
(@a- The leaves will get apart further.
b- The leaves will get closer.
c- The leaves will get identified. (close gap)
d- Nothings changes.

tdl a3 Al (8 Lyl A s Ay ) sl (8 ) 5l (53 (Pl 1S LIS (a Jf (e A g0 Ainlly () e s oy 5 ie -8
LS 5 71 sl ke olusli () LIS g ) sl sl 3l (@)
(LIS (B )5 ) ) (@) sl LS ) gl lake 3 Y (d) LS ) 5 Gkl (C)
9- When a negatively charged body approached the neutral electroscope’s disc which is
connected to earth:
a- The leaves open as result of negative charges on the leaves.
b- The leaves open as result of positive charges on the leaves.
Oc- Nothings changes in spite of positive electric charge on the leaves.
d- Nothings changes in spite of negative electric charge on the leaves.
sVl diaile (Al 5eS QLIS (a8 (e Al Aiady () i pusas 1y ji i 9
Legale Al diad ) sels dam BLISH U8 ) 5 = 4% (3)
Jlegle A e dind ) s Ay CaLISH U8 )5 - 43 (D)
e e A pe Ll 56l (0 a8l e Lagdldail e LISI L8 )5 335 (C)
Ao i e Al diad ) el (et ) (e Lagilbadl e i) U6 )5 83 (d)
Ao i e dun pe il g6 e a2 I e Lagdlail e GLISIUE ) 5 5 (C) tl s
Q Explain the following:
/4) F ue/ carriers (/orchs with )[uc/) are supp/icd with metal chains at the tail of

the carrier touc/ﬁng the grounc/.
) el g A 5a (B Aidna Jaadlsy 2 68610 B il b Jg3 /12115 £22125-A
To discharge static electrical charges resulting from fuel fricion with the tank walls
and collected at the outside of the fuel carrier to the ground, to avoid an electric shock
to 1ignite the vehicle.
sl tie Gaaniall s Ol A0 ¢l aa kil @S] (e 50 siall ASL 2l el cilial) (pe il /7
(eSS Ggaa die Jladil ot 8 )55 lad) IS e 5 1Al e Al

cliiial B A8 yaell ika
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Q B) Ary positfvc/y ornega tfvc{g c/za::gcc] will be neutralize if it was conncctej I
to carth. .Y ey sie Ll o) L gal) Lindilly o gadial) acuad) Lindi Jolaii - .

Because the earth is a large reservoir for charges, if the body is a positive charge, it |
receives shipments from the earth. And 1if its charge 1s negative, it loses its to the *

ground.
Labyy catind Jalaiil Lgie U U i€y im y WL Al ke il g €I 28l 5 A sall DinSlly ) sl snsnl) /2
YL 8 3 i g IV ¢ i i WL Alliay) aiad il 5 SV (g il (5 gin ALl a2l ) gaiial) sl
bia il e S A et (e Y)Y diadl Jalatae 5S4
Q C ) Two nega t/vc/y c/:argccf Jeaves of the c/cctroscolpc w17/5c:t apart further

ifa nega t7'vc{g cﬁafgcd [)ody gets close to its disk.

Ao B e Al Ay (g g e G5 20 Alal) Aadilly ) gandiall (Al gl LSl 8 ) @) ) 2103 -C

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. .

3238 sl e 585 L) qdsa aal () nanss s CLESH (8 il g iU AL () sandiall ) i g i€ Y /z |

Sl szl s,

Q Explain how the electroscope can be positively charged by using:

1) A Pos/tivc{y cﬁaigcc/ g/ass rod.

2) A nega tivc{g cﬁargcc/ rubber rod.
rbanly dum ga Ay i S LS G S quiay 230 |
A Al Lingy L gadia Bllaall (o (3 (2) A g Aty D padtia gl 30 G0 3 (D)
|
(@ Charge the electroscope with a positive charge by using a positive glass rods: -
Tools of activity: electroscope, glass rod, piece of silk.
Activity Steps:
1- Rub the glass rod with silk, it will get a positive charge.
2- We make the glass rod touching the disk of electroscope, note two leaves repel with
them.
Conclusion:
The two leaves were moving away from each other, indicating that the electroscope

aa e zla ) e Bla Jlaninls daa ge diaiy LIS 008 (1) /2
il e dadad izla 3l (e Bl ¢ Al jeS GLES daadiaial) il gaY)
shalddl) @ ghad
A pa K iS5 iy al) (e Ay gl 3l el -]
(LIS ) 5 i) Jaa D Tl 5S Jalaial) GLESH (a8 uadly s 31 (Blas Jand -2
iy

|

|

|

|

was charged with a positive charge. |
|

|

|

Ao Ainy U smdie sl S 568 GLESY () e A0V Lagaiany e LIS 655 Sy |

QQ)’-’;&"QB%)&&" 3
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! (@ Charging the detector with a positive charge using a negative rubber leg:

I Tools used: electric scout, rubber leg, wool piece.

. Activity Steps:

| 1- Rub the rubber rod with the wool piece (the leg shows a negative charge).

* 2 - Close the rubber rod from the disk of electroscope. You will see that the two leaves

| repel with them.

" 3. Connect the disk with the ground by wire (or placing the finger on the disc) with the
rubber leg held close to electroscope.

4 - Disconnect of the electroscope from the ground and then move the rubber rod, we

notice the two leaves will be repel.

| Conclusion:
. The two leaves were moving away from each other, indicating that the electroscope was
| charged with a negative charge.
. Al Lalaall (g (3l aladinly s e diaidy GLISH 0 (2)
o gaall dadd allaall (e (3l ¢ S LIS sAaaiinuall ci gaY)
hladl) @ ghad
(Al fins Ll e et (o guall Aakady Llaal) (3l cellai
osnal¥) g il Jaa S Tl oS Jolaiall CRLESH (a8 (e A3 saniial) Jallaal) (3las o 53 -2
LIS a8 e Gl Lol (Bl oy e (BLESH (a8 e ) pal aa g2) 2 WL GILESY G i Jua s -3
(LIS g 8L Jaa S (HLESH e Talaall (3las 3o 3 ym yY1 (p LIS (g S8 Sl kel 4
Al And U i el GLASH () e Jay Legiany (e CLEST 8 ) 5 alat) () sz L)
What are the charging'method? ¢ 4dstedl 43l 541y 3 gall s 3l sk 232 14w
@ Charging by rubbing. @ Charging by contact. @ Charging by induction.
) el Bph B ol Bk (D) k(D)
Q 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)? Explain the
method of transferring charges (if any). Determine the kind of electric
charges which appear in each case. What happens in the positive charge on

the glass rod in each of the three cases.
:(a, b, c ALl A JILEY) Bay) diadl) Aalatia 41 g jre dridea 3 S g (o go Wgiiad) g ally AS glaa zla 3N e (Bl cilantind 150
lan o) cliadl) JELH A8 b g € (a,b ¢ ) SO alal) B Al S cliad JE Ja oY
Al 38 A Aimal) 38 o pgdiia Al dyily gl ciliadld) £ ¢ e 1Ll
S cal ¢ JS (A a3l (Bl Ao A gall Aal) jlalal Juany 13l ;GG

A First: '
Figure (a) The charges do not move because there 1s no
connection with any external source. i
Figure (b) The ball acquires a negative charge due to its | === ===l ===

Uppm oYl paps Uyim
b

contact with the ground.

Figure (¢) Some positive charges will be flow to the ball surface, because attraction
orce between different charge.

cliiial B A8 yaell ika
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Second:
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 1s still I
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 (¢) The ball 1s positively charged.

L e Adndiagle el Al Agall (e 8 S mha s (B ) Al Al agle el Glull LA 5 SN mhaus (a1 ) JSAl
(™A s (e ddlial dind (o i pasd LBl Alalatie KU 85 5 (4R
Gl (e b2l Agall 5 A8 Ao gl Ainill y (B ) Al Aind gle elat Blull Qi) 5 KU lan (b ) JSE
B8 L Gaa W) (e il g piSIVT o s Calalas
obadll A Hlay Ao 9o Aadn 3 KU i (¢) JRA
Third:
Figure (a) does not change.
Figure (b) does not change.
Figure (c)The charge of rod will be decrease because part of it moves to the surface of *
the ball. |
58U s ) Lgie e O Gl A 05 () JSAI LY (D) JSEN sy (@) S s I

Q A student wanted to charge of an electroscope which is neutralized by using :

|
s |
|
|
|
|

the method of induction so he approached a glass rod which is positively ,
charged and touched the electroscope’s disk with his fingers while the glass |
rod was still close to the disk. Subsequently, the student found that the =

leaves are closed. Explain this? I
I
I
I
I

Aol ) Gludldos gall ciliadl) 5l Gl 8 Cundiony panal @b ) Ji 45 sa i) Ll &85 Il Y /- |
Asal) (ol GLASI) 8 oa 391 ) GLAS Lgani€] 1) cllin2l) v gyt Gl 5 »

Lgadia glasl e Gl da b (e b Gl A8y oy Yalatia Ll g BLAS gy o Autlall aaf 21 160

LAY e B (e (lead) 22 2 Aua B (e A B Glad) 292 g gea oy paly LESY) o B (el g Ao ga Ay

o dan o) LLagh 8 (glb) ) aa g <ol ghadl) 03a JS 2y GLESH (e B 08 04 aa) @ T Al

TN il (O oadia o dilis

A Because the student moved the rod before moving his finger therefore the addition
charges discharged to earth.
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| Q Two identical electric charges are repelled by the force. The force between

- them is (9 X 1077 N) when the distance between them is 10 cm. Calculate the

charge of each one?

Lo wal) 08 Laie (9 X 1077 N) (g b Lagy AU 58 Glililatia (ki iy 4 (i 110
Tlagia JS dindi e el (10 cm)

A Calculate the square distance:

! r=10cm > r =10x10?m = r =10"1m
I TZ — 10—2 mZ
. , F-r?
I Tk
-7 -2
o 2 ;ox 1>(;910 gt 1072

5kl i
g> =108 —=—=5 ¢ =107°C

I
I
| Q Two points charge both positive are (3 x 10~° C) and the distance between

them (5 cm) Calculate the repulsive force between them?

e qaal (5 cm) Lagn 2l g (3 X 1072 C) Lagha JS i clililalie (il ga QU il j¢S Qi 120

Slagly AL 5 g8

Ar =5cm > r =5x10"2%m

1% =25x10"* m?

Fek Ch;lz
I r
. F = 9x10° 3x107? x3x107°
= 9%
| 25 x 104
. F 9 x 3x3x10%979-9+4 81 x 1013-18 %4 1Ty
= = = . X
| 25 25

An electric charge of (3 x 107°C) located at point P in an electric field. The
electrical field was (4 x 10 N/C). Calculate the acted electric force.
e ISy Al gS Jlaa B P Akl die Caag (3 PUC) W lia Auily g8 Aiak /823129 13
b B Jfigal) Auily gl 3 68 j)ala ), (4 X 106 N/C) Ak Jlaal)
F
- Ac-L
F

4x100 = ——
3x10°
F=12%x10"°"% =12x10°=12 N

£yl B A pmall i
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- Chapter 2: Magnetism ‘

r YVagoetic materials ,

Magnetism: is the property of matter in terms of its impact on magnetic fields.

Ao lial) el L3t Cus (e Bolll dols (2 Auablial

Q C /assi{y materials according to its magnetic Propcrﬁc‘s?

A (1) Diamagnetic. (2) Paramagnetic.

4 palinal) Lgua) gad T8 g 3) gal) i /1011 5 §2312 5 1
(3) Ferromagnetic.

Apaalalisio g il (3) Apubaliial Ll (2) Aptboliie 11 (1) /7

Diamagnetic material

Y Y Y Y Y Y Y Y Y Y

paramagnetic material

\
|
|
|
|
|
\

L 2NE TR TN T T T R O I

l
|

Q What is the ditference between the magnetic Propcrt/}:s of the

A

(Dlamagnctic, /> aramagnetic, I crroma‘gnctl}:)?
§ (Aol g 3] (A daliig) L) (A—udalitalilall) 3) gall dpndalial) al gl c (8N 4 /0145 12165

R 3

Ferromagnetic matrial :

materials

No. Diamagnetic Paramagnetic Ferromagnetic
These are the : They are the materials which
: : These are the materials :
materials which : : attracted by ordinary
: which weakly attracting :
1 | weakly repel with magnets. They have high
n by strong magnets. ot bili
the strong magnets. s iseain L35 ST o magnetification capability
L | ALE AT ) ga o 5l bl ¢glic¥) udalizally 3t o) 50 o8
(58 Gulinall we & i Adle Jaieas 4006 Gl
ohoh & BIZmOUth’ such as Cialliuy. Such as iron, steel
g Fhosphor, jumony. | palatine, Glass. LU
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Q f’]’ow many po/c cach magnet contains? Sowbliial S Lubad As

Fach magnet contains two magnetic pole, one of them 1s called "North magnetic pole"

A

and the other 1s called "South magnetic pole".
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IL QI W/n::z tZrc: ﬁna‘gnctlc po/cs)7 Wﬁatare its Ioropcrhcs

L Jaaa Layg “(Hughha.d‘ QMY\) = 3 giaballla /82512 5 1

A Magnetic poles: are the areas at which the magnetic forces are strongest.

1t is characterized:

1- It do not exist individually but exist as equal pairs in quantity but different 1n type.
2- If piece of magnet is cut in to a number of smaller pieces no matter how many, you
will find each piece will have two magnetic poles which are the north and south

poles. OSan Lo alae Al 3 8l lata lavie () o€ ubalinall & shlia 8 sdswlalial) QUBY) /
(1220146 55) dvahlial) Glldy) iy
Lol Sleess
(s ad ;5¥y Jlod s LeausT) oally Aaliseag slually Lglude glosl (Ko uzgs Jr ydte S dzgs¥ -1
@iz by Jled clad oim phio puiblide O9Siw Aalad S L8 jiiol plad JI uiblisl) alad 151 -2
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Magnetic poleﬁ ‘ < g
magnetic poles

Dctcnmnc the magnct/c forces /or @ Two similar po/cs. @ TWo ditferent
Po/cs. LCpdlisa M@gﬂ(—f&m M@ Luwdslitall sS4 £ 5 La s

@ Similar magnetic poles repel. 3L Aeladll Al liall llhay)

@ Different magnetic poles attract. — ..sles 2alisl) dwblall ollsy)
5/70w fy the dra wing fines of. magnetic forces of. magnetic Po/cs are:

51'mi/ar. (2) Ditferent.
(Olida (2) Ogebiiia (1) sCpmubiliin (bl dphaliiall (5 68l) b ghad an oy G 20

Similar ) "

Different
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Q Exp/ain activity the forces of attracting and rcpc//lhg between the magncticl
Po/csf .
Apahlital) GUaBY) (AN g it (o 68 Ly rida g /0135 o |

A Tools: Two magnetic bars, collection of strings clips, Holder which 1s not affect by *
magnets. |

Procedure: I

e Hang the magnetic bar from its middle point (Centre of mass) by string and a clip and *
the holder freely in a horizontal position.

What do you observe? You will observe that the magnetic bar 1s taking the direction of
north-south geographically.

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

¢ Get the north pole of the magnet bar which 1s in your hand close to the north pole of the
hanging bar.

What do you observe?

¢ You will see that the north pole of the free magnet move away from the north pole of the
one 1n your hand. Which means they repel.

e Now let the south pole close to the bar in your hand this ime. Then get it close to the
south pole of the free magnetic hangmg bar.

What do you observe?

¢ You will find that the south pole of the free magnetic bar moves away from the bar which
1s in your hand, which means they repel.

e Repeat the previous procedure by getting the north pole of the bar in your hand
approaching the south pole of the hanging.

What do you observe?

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

Conclusion:

Similar magnetic poles repel each other, while the different ones attract each other.
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- VYPagretic fields - j

Magnetic field: In any region is the space which surrounds the magnet in which the effect

of the magnet would be observed.
b liall @53l 6l 40 el Iy puiblially Loy @) sl s $epralitall Jlanal
Q [How is the magnetic field rcprcscntcd? ¢ ounhlinall Jlaall Lo slad il (Say S /g
A It 1s represented i drawing closed lines (invisible) heading from the north pole to the
south pole and completing its circle mnside the bar.
o liall 51 esgs AlaSia pgicell gl 1 JLetll Call (o 4 (iyo p8) alka Loslas 05 o0 Leits oSas
Q What is the magnetic tield properties? ! Lailital) 58l b ghs jliad Jilay /o

The properties of the magnetic field are:

(1) Closed lines (invisible) heading from the north pole to the south one and
completing its circle inside the bar.
(2) Do not cross each of them.
AR L) 50 S 5 Guphalizall 7 Jla (o sindl el gad el Cadadl) (g 4ai Alie Ja ghass (1) 1= Jliad /z
L L o lalSS Y dpas 5 skl (2)
Q ﬁow can discover t/7c magnctic tield fines and drawn around a ma‘gnctf
oubalitall § ga dpunaliall Jlaal) ko ghad (0 CRESY (\Say LS 2

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

filings.
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Q W/mt is the direction of- magnct/c tield lines outside and 1n51dc a ma‘gnct‘a I
falifa g (uallinal) 7 A wlalinall Jlaal) Ja glad olad) La s w

A Outside magnet heading from north to south, but inside magnet heading from south |
to north.gleall J) sl o s publiall dsls Ll cgimdl JI Jetdl o 4o pulobisll mls /. .

Q ExP/a/’n an acti\/e/y de termining the magnetic tield lines using fron ﬁfing-"
faaad) 34 4 Jlexialy u.uuhl.ﬂ.d\ Jaall Jaghd e Cadsl) duds by G«AJ &t ) u.n
A Activity tools: magnetic bar, glass board, iron filling. \

Procedure:

e Put the glass board on the magnetic at a horizontal level.

e Sprinkle the ron filling over the glass board and gently tip on the
board. X
What do you observe¢

I
u
I
u
I
1 u
I
[ ]
I
[ ]
I
[ ]

We see that iron filling has taken the shape of lines representing the magnetic field around
the magnetic bar.

g B3l ezl on o Aol Gl skl Sl /-
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Q Poes the magnetic tield penctrate tﬁrougﬁ the human boc/y? EXP/th an actfvi{g i
show that? bl lli i g Soli¥) aeis SIS S 4iSey pasibiliial] Siaal] Jo s

Activity tools: collection of paper clips made of iron (ferromagnetic material),

powerful magnet.
Activity Steps:
e Put the magnetic bar on your hand.
e Put your palm on a collection of paper clips.

e Raise your hand above.

What do you observe¢

We will see a large number of paper clips will be attracted toward your palm.
How do you explain that?
The answer 1s that the magnetic field can reach through the human body.

Conclusion of activity:

The magnetic field pass through the human body.
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Ly oS e b liall gladl puns @
Bosll Slidts degeze he Ly a5 @
SLasM 13k el JI Ly iS85 @
T3 it Lo polall JSCAT 9 LS Loy a8 2oy J1 codimil a3 sl Siliate (30 5 Aegoma o) LoDl
Olai¥ e U5 3Ll s b liall Jall oo 5 iyl
Q Exlo/afn an activity shows that the magnetic field can penctrate tﬁrougﬁ different

A Activity tools: magnetic bar, piece of carton or wood or glass, a glass cylinder,

water. o
Activity Steps: V‘:‘E
Part (a): w7
* Hold the magnetic bar vertically by hand. T «.\

piece of carton

* Put some nails on the piece of carton.

* Move the magnetic bar underneath the carton in a circular or liner path,
What do you observe?

You will see the nails move accordingly, 1.e. they move wherever you move the magnet.

Part (b): =

* Put some nails mside the glass cylinder, then filling some water

mside the cylinder.
-

* Get one of the poles of the magnet bar close to the edge of the

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

* Move the magnetic bar around the cylinder. You will find the nails are moving following

|

|

|

|

|

|

|

|

|

|

i * Hold the piece of carton by the other hand and put it on the upper pole of the magnet.
|

|

|

|

|

|

|

| o :
. the path m which the magnetic bar moves
! We conclude from activity:

| That the magnetic field can penetrate through different materials (such as carton, glass and
= water).
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Q /"/ow can we get tem/oorafy or Pcrmancnt magnets?
9458 gal) Jailial) g dailal) Jailial) Ao guanll 3) gal) Jaibal (3l jha S35
A We can get temporary or permanent magnets in three different ways:

(D Rubbing method. .ttt bt as, L
@ Induction method: 1t 1s two ways:  olegs s il buisanll 2as,ls
a) Magnetizing by approach. ozl Luaa
b) Magnetizing by direct electric current. . o) Gy sall Luies!

Q Exp/a/'n the rub[)/'ng method? ity bhitail) 48y b 7 4df ;s
A A piece of steel (such as needle) can be become a needle magnetic by rubbing it by

one of the magnetic poles.
- The magnetic must be moved over the steel needle n
only one direction and 1n a slow motion repeatedly. the directin omtion of pole
- After finalizing this that. the needle becomes magnet. AYN -l N
- The generated magnetic pole at the end of the rubbed nail of stoel
part of the needle will always have the opposite pole to | ~ s
the magnet pole used 1 rubbing. the nail will be magnet

sty almsly 3951l 5,01 398 Bpuaboliall Blud) uaboliall glad usl LI 3y Mlie dalis 3,1) 3954l (e 2aked Aatie oy /7
Liaboline 5,91 mesas Lacarg Suie Sl ey 5,59 Aigday 4,9 Ladd
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Q Exlo/am t/ne magnctlzmg /)_g approacﬁ mct/md? Sy il bt aill 44, b C)‘j’ Vo

51
|
o

- When the material of ferromagnetic 1s placed near a matertal which 1s not
magnetized such as a nail with in a powerful a magnetic field or near a powerful
magnet with out contact between the nail and the magnet.

- The nail will gain magnetism by induction.

- The nail will have two magnetic poles, one of them north and the second south.
- The end of the nail which 1s closed to the magnet will gain -
magnet opposite to the magnet bar.

- The far end will have the same type of pole.

sl slesia (el Bigim pE 0 G ol e S50 (tpetnll Foglosna Jod)Rlaiddn A2 Fymilolit g B3le g wic
Sheadl Byl ol G i 55 Ws Jled clad LeadsT Gldad (e 090 Sl Apuabolins coudSins buiaoll e sledl) oo Gublalls
3L bl CLaall poil § Lallien Llas (398 uiloliall (e syl
Q Exp/ain the magnetizing by the direct electric current method?
i S Ll ) A8y - 430 /o
A

= The favorite way of magnetizing ferromagnetic material such as steel 1s to place 1t in

side a hollow coil.

- Alternatively, the insulated wire 1s rolled around the nail
or a metal screw as in figure.

- The ends of wire are connected to a battery with a
proper voltage.

- We then get a magnet which 1s called Electromagnet.

il ol CBgmma cale (51 3l St Leuloliteg b Zalad by ClIS g cAuiloliing b slye (e Zalad daiil ALall 2a, L)
(S ol (g etboliie e Juams oy gl Clladl G5l Jiosis 3¥5al oo slonen s Byila Jopae el

Q What does the power of the c/cctromagnct c/clocnd on?

1 - The amount of the direct electric current in the electrlc circuit.
2 - The number of rolled wires m the coil around the piece of steel.
3 - The quality of the material required to magnetism.
Lebiie LU 8ol 5 -3 (calll el sue ) 3¥sall Aalad Joor Clludl lal sie -2 Calll LIl e -1
Q Exp/ain.- 7—/76‘ magnetic tield of the E/cctro—»magnct increases when the number
of coil rolls increases? fdlall cild! ase sal j e ity gl (unbilitall pcsbilibal] Slaal) I o s Jle

A Due to the mcrease in the intensity of the magnetic flux around because the current
passing through the coil.

SISl 4 U Ll g guabs il parall 23US 3k e /7
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Q (2019/1) State the ways that is magnct/osc tﬁcfrmagncﬁsm?
CASdaliin udaliiall Shiy GBS /(12 2019) 1316 5 s

@Z'UJEJ\WM

A 1- Hammering strongly.  .ssall &,k
2- Powerful heat. il Cndeadd)

Q What is the magnetic protector? What its purpose?
addind () £Y) Y g Shpdalivg g dl) AL2dAY) Ala 3

A Magnetic protector: 1s a ferromagnetic material using in a protect devices from external
magnetic effect such as in watches. It used to:
1) Protect devices from external magnetic effect such as in watches.
2) Keep the magnetic property of the magnets, preventing the loss of magnetism .
throughout a period of time. |
o) il o (e L) 552 Bulomd Jonia stlaline s 18 B3k (yo pises Al o shopeahaliia g ) ABEAY)
bl 59yas Lgsmabolida 195 cre 2uailoll Iaslall Ladmd susezad Layly 4zl I

Q Exp/ain: e ermanent magnets are made of steel. .4Y.sil) 5als (o Lailtll Lailial) g : Jle

A Because steel 1s a ferromagnetic material that keep its magnetism for a long time. I
ASas 348 Jobol Lauboliney Ladims duloline g 4d 85l Mgall ¥ /7

|
Q Explafn: Fermanent magnets are not made of soft iron, a/tﬁou‘gﬁ it is a*
férroma‘gnctic material, . Luwsbliag 1d 51l 4l i £ glhal) yial) o Laildll Lilial) giai ¥ : Jle !

A Because the soft iron loses 1ts magnetism when the magnetic field 1s removed.
gle 3501 b liall Jlall 106G 2l) 5yzmey dipulaline didy gollall wustl o /2

Q Exp/a/n: Some materials do not affect by the magnetic field. |
cpnhiliial) Jlaally sLdY) (e 200 AU aae o Jle

A Because they may be non-ferromagnetic materials are not affected by the magnetic |
field so do not be attracted to him. .

Al G ¥ el adobiall Skl 5 Y Abolises 18 2 150 0555 43 LY /7 |

Q Whatis (1) the magnetic compass? (2) needle compass? I
$40ua gal) 33l (2) Shseuhalitall s gall (1) = Agualiall La /13149 0 |

A (1) Magnetic compass: is a device depends on the permanent magnet using to I
determine the geographical direction and know the type of magnets poles.

(2) Compass needle: It 1s a small permanent magnet revolves around a vertical .

axis at the middle 1s placed inside a ferromagnetic box called compass. I
sty bl yiel) clalar¥] s ot il Guabliall e dles 3 dein sl oo slie p sdeabaliial) A sl (1) /z &
EVMATH (RENPST |

Lmila Jah g g dbaliio e LS Hsae Jsn sy s (ool pubiline Ge b ke 8 ilkagd B0 (2)
Ao sl (ansi dpunlalina g 8 |
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I Q What is the magnetic compass interest the opcration to use?
. $auudalizal) dla gul) (pa Auland) 3NN La 3w
I A Magnetic compass:

- Used to determine the geographical directions.
- As well as to know the type of magnets poles.

dailall GUadl g5 28 yal cIiSy 28]l Slalas¥) syt ausiud Aubliall Uiosy!

Q Mention the permanent magnet uses? fdaill) Lildal) Cilofdiicf Jse s

A Permanent magnets are used in many applications, icluding:
(1) In the speakers. (2) In the generator of electricity.
@ In the magnetic compass.
s e clidatl) (pa S 8 Apadlal) Jailial) asdied /g
A Doy 2clin 3 (B) 4l Sl sl Aelin 3 (D) (lelowdl) cisuall Slulye 2ebin 3 (D)

Q Exp/ain.- E/cctromagnci' is called the tcmpora(g magnet?
b gal) Quabalitally Al gl Quslaliall Ao gtk ;e
A Because it loses its magnetism as soon as the current is cut off from its coil.

ile e Ly oLl g Uagsl 3yme dtruabline aady 1Y /7
- Questions of Chapter two ‘

Q C/mosc the r{g/n‘ statement for the fo//owfng.-
A0V @l bl e JSd Aagaual) B lad) 580 1] w
1- A magnetic compass is used the draw the lines of a magnetic field around a certain
magnet because the needle of the compass is:

Q@a- A small permanent magnet which can rotate freely in horizontal plane around a
vertical pointed axis.
b- An electric magnet loses it magnetism after certain period of time once the
electric source is cut off.
c- Made of copper.
d- A permanent magnet with a “U” shape.

a3l 0¥ Gl (pma (ualine Joa andalizall Jlaall b sl o)) dpuslalinall dlia gl Jania -]
e
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2- (2019/1) Permanent magnets are made of the following materials:

L - L - L - =

a- Copper. b- Aluminium. c- Iron. @d- Steel.

Bale (e adual Agadlall Lailaall /12165 12115 -2
Q.35 (d) £ shal 3al () psal¥l (b) sl (a)
3- A small magnetic compass placed between the two poles of permanent magnet in the
shape of “U” as illustrated in the diagram.

Which of the following directions will it take: The right direction which the needle
can take inside the magnetic field.

|

| |

|

| |

|

n

|

n

|

n

<> <l

s ~

() (<) () () I
| |

|

| |

|

| |

|

| |

s N

Right correct is: (d)
s Al ALY (e sl colia) JSAN 8 LS U Caja S oails andaline kb (s 5 s dpunhalins dlia gy Cania s -3
(d) :sal) esdaliiall Jlaall Jals Alea 5l 5l 43 Couani (31 prancall sla3Y)
4-Different materials are classified according to their magnetic properties :
a- Diamagnetic. b- Paramagnetic c- Ferromagnetic
d- Diamagnetic ,Paramagnetic and FerromagnetQ)
o) Akl gl sad Lagi o) sall aiai 4
QD pushliin s 4 bl s il Apblite s8¢ Apllital b Apblia i,
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@ I
c- Cross between them .
d-Visible |
gy it Ja sl Sy asalinall Jlaall -5
5 Ao g mey n pliiog Qi g s sl Ll 1 N il paanS b Al e - |
6- when a magnet bar is cut into small pieces: .
a- We get small non-magnetized 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.

5 _poa adad ) dlaling (Bl ki vie -6
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I. Q 2: Exp/afn w/y the magnets are used on the wardrobe and fn’dgc doors?
. A 5 Gadhall i) A Gl gl (A Jlaniad daidla Lailiall 0585 Gla) (1 S B /0l /145 120w
| A Because the wardrobe and fridge made of ferromagnetic materials therefore its

will be attract with the magnet.
W52l gom Gl s (S0 Jaslie Lieland 28> e s U0 Apelolin 9 48 Bals cye s culdltlly LandLl lilys el oY
pB>L 3lads
Q 3 JF gyou were given three identical bars which were aluminium, iron and a

permanent magnet cx/o/a/n how gou can c//st/n‘gw:sﬁ one from the other?
Tl ool usalie LAY g syas (5 AY) 9 o griall Laatas Lolad Agqliiia Ainna lia &G &l acf o 13w
AT 08 e Bas gl el o eliSay s
A 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 it is aluminium.
2- Put one of the two attracted bars at horizontal level and near another
bar to meddle of the first what do you observe?
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.
o 4 a9l g0 I Ll publially izl Lea olasadl (o ol Gilaiiw pandl Lyasy oo 3 laead) oy (1 /7
oeabliall il
oo obiyd gl Bludle Cidles s ol 15 Gludl o)l dapntin (po oiydis ‘_,aéi IS Lalzs oldll cpdlad) o s (2
(BLIY1 3 05 gutboliall Cladll o ) uaboliall oo Las¥1 Ll
abliie (a8 BLadly da> sageall GLadls Cilasll asy o 131

4+ Praw a drﬁagram cxp/alhlhg the lines of magnetic fields for the fo//owfng

cfia‘grams:
A (2019/1) = .
— U
©) (b) (@)

\\'\-.. -~ L I"\. s -~ .; I'-. o ! !

[

5: Exp/afn an activity which enables you to see the lines of magnetic fields [75

using iron f///ing with a str:a{gbt magnetic bar? 3 1uedajlall o,

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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Flectric current

ﬁ Chapter 3 — KLlectric currvent ‘

Q Petine: (1) [ lectronic current. (2) ( onventional current?

S(AUS Ll Aoy SI1) 5 5940l Lo /oo
A 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 oppose to the direction of the affected =
electric field. |
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 negative I
pole through the connection wires )

ol Il I3 AUl gl aal J1 Zpllad] L) il e g ASINT Uil o 28, 5 g 750Y1 Ll (D) /G!

,w#’ .Qpﬂﬁl Jlell slmsy (wSlas slsly (5956 U I
T ] Sl el sl e aabail 0S5 i Sl e il pllaima 2 3Mans¥ Ll (2)

£ - © \ c o . k . i . N -

i (Jesms2! ]

Save the following: I

1- It 1s important to mention that in all the electric circuits m our study the conventional |
current depends on the direction of the electric current. .

2- The electric current may be resulted from the movement of positive 1ons and the I

3- The electric current through the connection wires is produced by the movement of «

negative 1ons mside the acid electrolytic solutions.

electrons only. |

4- 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 1ons and electrons.

5-1mA=10"3A,1uA=10"% A

|

|

(A1 o 0 581 S ey 2 (I e D) :

il ol yam il 3 8 g 5l qae g8 i (paSHaa¥1 Al (S yal 0 -1 .
hesl |

|

|

1mA=10°A , 1puA=10°A -5

B @Newton100m 3Ll fuoldt af pandidf 5LG
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PHY /. Electric current

ILQ 7776 insulation materials do not allow to the electric current How of Jurfng its

when an electric field 5UP/D/ , w/y?
Sel3 e iliyS Jlme Aobluugs Leke Al e LIS 3LySI1 Ll ool o ¥ AljLall 83LL1 /o0

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

Ll LS Jlall ey Ll o A ymmts S8 815yl S byl ls Lebig ASI1 o8 /7

Q Wﬁat /s meant by ( / ) 777:: electric current. (2) Amf)crc‘
g1l ¥ (2) - yeSI Ll (1) = 3guadll L /i
AThe electric current: 1s the total electric charges (q) passing through a cross section

during a certain period of time, 1s the quantity of the electric current given by formula:
Quantity of charge

Electric current = -
Time

* The electric current 1s measured in the unit (Coulomb / Seconc
Ampere (A).
(2) Ampere (A): represents the passing of one Coulomb of charge through a conducted
section during one second.
iall dansg (1) a3l 5y § dioge lld iye alaia a3 @I () Bimid) 2uaS 9 :(D) Ly SI1 Ll (1)

(C/s) and 1s called

q L amadl .S
I = = ol — = SLnSILa AW Al
@ coulomb . N
(A) s Lele Gl () W3 O ) @lamg GlySIlall lay

By 2l s hoge gvare pladie § Bl Slimddl o amls aolsS 3805 Jies ((A) w9l e (2)
Q W/).at does mean when an electric current given of (2,4) Is f]owin‘g in a conductor
wire?
Shoge s § wluds (2A) syluie SLpS 5L o Jlay Lie Bylead! g 13ks /0
A Means that an electric charge of (2C) crosses through a cross section of this wire in
every second.
Sus ol A5l § clludl 1ia oo Lakade s (20) Laylude 280y S Lixd oo gar /7
Q 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?
el Ay S G (1.2 O) Laylude 2ibinS clind boge (o @y phade I e (3500 ST 1JLs
Sogd! lda IMs cludd! Ll 5ludae

A Time must be converted from minute to second: (I minute = 60 seconds)

g 12¢C

= [=0.024

t 60s

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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Q Example 2 (p. 35):

If the amount of current in a conductor 1s 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

lalada pa @1 Bimdd) 2ueS ol (0.4 A) gl Junge 3 wladll Ll ylia ol 131 (26 o SisT) 2JLe
4 minutes (2) 2 s (1) :UM> Jogs (0
A (1) Calculate the electric charge during the time (2s):

I=% = q=1Xt

q=04%x2=08C
(2) To calculate the passing charge during four manutes we'must be convert the time first

from minute to second as follows:

t =4 minutes = 4 x 60 s = 240 s
I=% = qg=1IXt

q=04X%x240=96C

Q Calculate the electric current passing through a conductor wire if the amount of

electric charge that flowed through this wire is equal to (3 X 107® C) during a period *
of (1ps).
Sl el 1ia I 2luil| 2l ST A dd! 38 ol 13] Juoge llas § U1 SLynSI Ll jlitda cosn 20

A1 Us) Layus 2ue) 35 S5 (3 X 1076 Q)
A (= lps-1x1076C

then:
[ _9 3x107° L9
ot 1x1076

Q What are the loropcn!'ics of- (1) Direct electric Current (D)7

(2) Current from the 5//71/3/6 generators? (3) Alterna ting current?
wogliak | 5Lt (3) ottt gl epo bl 5Ll (2) e 5Ll (1) 100 S paslias Lo /0
A (1) Has a constant amount and direction. (regarded as Ideal).
(2) Has a constant direction and variable amount. (not regarded as ideal).
(3) Has a variable in amount and direction during a period time.
Slaally slas¥l pise (3) slas¥l piiog slaall culs (2) slas¥lyslaall gl (1)

... m‘ﬁd‘ 2 @
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Ch3
Electric current

Q Detine an electric circuit? |What it is consist of?

Sallis o 5 Anitll 2l SO 850000 (B Lo 20

Electric circuit: The closed path i which the electrons keep moving.

Electric iamp

A simple electric circuit consists of: a lamb, conduction wire, switch
(key), battery.
Sl IV M s ol Bl Lkl (& sllautl] 2Ly S 5511 /2
Al Laeided Bl « 7 lide « Jumgtll Il ¢ (Raglall) Joasd) s allis

A We observe that

Q When is the Lcy unlocked in the circuit what do we observed? W/y?

$13LLy SLasl 13Le (o giie il ST 8511 01955 Loctie /o

the lamb does not glow. This means there 1s a disconnection n the

circuit. And this called an open circuit.

g

A The Ammeter 1s

Notice: To measure a
Ammeter.

part of 1t).

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [

YPeasuring electric curvent ‘

Q What is meant 175 (the Ammeter)?

S(A¥5L>) 2 dguadll Lot

adevice used to measure the amount of electric current in the electric

circuit (or only part of 1t). it is connected to the circuit series.

S 51 el o JIstl e Lasssg oo ¢ 52 51 2Ly B30 & Fln Ll Gulia! ot sl sa 13k /2

Csika Gl

small amount ot current (in millamperes) we use device called milhi-

Q What is the purposc of using the Ammeter device in the circuit?

Sl S 85001 3 Al 5Lz Jleaiaal oo oyl Lo s

A The purpose of the Ammeter 1s to measure the electric current in the circuit (or only

(2aglall) ezl of 2l SO 8,511 & Gl HLall oliad ¥ 5l plaseind (e (ol /7
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Q What are the Points should be taken into account when the ammeter is used fr;I

orc/cr fo measure t/7c c/cctn'c current? .

§ A3l plueiad wie Lolelpe com 1 9e¥ Ale /33165 o |

A 1- Connect the ammeter in the series in the required system in order to see the current *

Q Exp/ain an activity shows that measurnng the clectric current [29 using the
A ammeter? § A e Jloatls lyeSI Ll Gulid 4d mings boLad 7,80 /o

Tools:

B @Newton100m 3Ll fuoldt af pandidf 5LG

flow 1n the system. I

2- The resistance of the ammeter will be very small as related to the resistance of the |
circuit, or related to the system resistance that we want to know the current flow n ,
1t. |

3. The positive side of the Ammeter (+) (red) will be connected to the positive pole of °
the battery. And the negative side of the ammeter (-) (black) will be connected to
the negative pole.

S 5 elid SLU 5Ll ol el ae sl (e Awe¥l oy -1 /7

851 ] Aaglal A Tus B ko A Zaglin (165 -2

Sk (351 0s1) () cladl 8Lty 2yl l) comgll Cudaall pa sl 3Lz (el 051 (+) cazmsll bl Ly -3
) CIladl Cdadll ae s

Ammeter, connection wires, electric lamp, battery,
electric key, variable resistor (Ryostat).

Steps:

Connect the Ammeter, the electric lamp, key, battery,
and the variable resistor (at the highest value) by the

connection wires with each other 1n series.
Close the circuit key then see the light glows and the pointer of the Ammeter deviates,
referring of the flow of electric current in the circuit, (record reading).

Change the amount of the resistance (using the Ryostat), then the current in the circle
will change. (We obtain a new reading in the Ammeter and we observe the glow of

the lamp.

Repeat this procedure and mn each case we get a new value of the current flow n the I
electric circle. .
Conclusion of activity: I

The reading of the Ammeter will alter with the alteration of the value of the current I
flow in the electrical circle which always refers to the amount of current flow in the
circle. |

el B A pmall i @
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- (Sl lie (Diliugs)) Saate Zeglise (Awlio Laalyd Ayllay (SLyS zlums cJumgs Dl fwel Sl :bLaUN Slgsl /7
Loladll olghas
Jriostdl el sl L Aaid el sie (Sligsll) skl Zaglally aylladly 7 lally SUyOl zlaalls s sk oo JS Ly @
S 3 LS ¥ Tlldl e IS GladY A gid Ll pe + Jlsill e Lans pe
et el dlias gl Lo 330001 3 3 5L Sl J1 ledie a3l he il 7 Lol zags Lasds 50001 £ lae alis @
$5eLall sin Slamg (2 Log (b hall sin Je Soia
Bye JS 39 Aukeadl 1S5 @F czluall mags Lasdliy Al By 8,8 e (hamid By3lull Lo pand liwssll Aeglaa slade o @
Byl § oludll Ll s Hlade e Jyases

Bylall 3 ol 5Lt ylade 1 Leils 243 b by B30l 3 coluadhl L) ylade pdiy pa55 Aee¥] Belyd of oLl cpa gl
- The Llectric Jotential Difference ‘

Q Wﬁai’l:s determine the amount of electrical current How between two Poin ts inside
an electrical Field?. 3Ly Jlre J51s class on olaill i) 28 sam sl L /o

A The amount of potential difference between two points inside the electrical field
determines the amount of electrical current flow between them.

|

|

|

|

|

|

|

|

I Lo luddl GL S Ll A4S suzy GLnS Jlme J31s (adads o ) 3,8
| Q /‘fow can you determine the direction of electric current Hlow in the electric circle?
. § SlS Jloma U5 clais oy ladll Ll sloda somy 1 L /o

| A The direction of electrical current flow from the point with higher potential
. difference to the pomnt with lower potential difference.

I O95d Loy bl JLy S HLadl Slade suzmy 1 9o SLySI Jlell d3- s catlads o SLySI ! 353 5lade 8,8 ol /7

i Aag¥ LS szl 3 Wasadl 31 A szl 3 Aaaadl ey 5Ll ol olss!

I Q Wbat bappcns when the Fotcntia/ ditference at any two Points are cqua/?

I S GlnS Jlme U515 cilads o eadl Gy yloie gsbass wie Jams I3k /e

. A The electric current will stop. 3L, S3 5Ll byw Cabew /7

| [* save this: The potential difference 1s measured 1 “Volt” and measured by using]
|

|

|

|

|

|

the Voltmeter.

.Z’otentinl diffevence measurement ‘

Q Detine Vo/tmctcr? What is the purpose to use?s(jwilsall kz) = 354ill Lo /o
A Voltmeter: 1s a device used to measure the amount of potential difference between
any two points in the electrical circuit.

S Jedl o S35l e Ly el 51 by B0 Gk e Sl ! b alil) putiis S 33 ¢ Asetlsdll Slen
LS 3,501
Its purpose used to measure the amount of potential difference between the poles of
the battery or any or any part of the circle.
* In order to measure small voltages, we use smaller measurement units called millivolt
(mV) and the device used in this case 1s called millivoltmeter.

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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Q What is lmportant points should be aware of the voltmeter is used in order to I

measure the electric potcnt/a/ difference?
§ el gl Sl pladinl wic Lalelp cums @1 59l (Ao i
A The voltmeter will be connected 1n parallel between the two sides of the load that we
need to know the electric potential difference between its two sides.
e The resistance of the Voltmeter will be very high relative to the resistance of the circuit
or the resistance required apparatus which the potential difference 1s needed to be
measured between its two ends.

e 'The positive end of the Voltmeter (normally red color) 1s connected to the positive
pole of the battery, while its negative side (which 1s normally black color) with the
negative pole.

(S bz By3 lid LI Sl o Josedl ae 319l e atlsall Loy -1 /2
Byl Aaglal dud Tus S fuatloall daglie 058G -2

OsllN) () cdlaadt caylatly el Camsll idaall ae sieadlsall Szt (5eoX Oslll) (+) sl bl Ly, -3
Ayl CIladl dasll pe Aeatlall sl (391

l 'key |
Resistance ‘

==
| 2V +

Voltmeter

Q W/y should the voltmeter resistance be /argc relative to the resistance of the

electrical circuit?
Saae Joga k| Jazedl ol 2SI 8,310) Roglak R S eailgdll Aaglia (985 of cums 13U 10w
In order the electric current must be flow during the resistance not during the
Voltmeter. jiatlyall P sudds Josedl M5 (clig AT Ly Ll cludy S/
Q W/mn /s vo/tagc called “emf” or define it?
s(emf sl S And ol 55a01) 5 dil Bpd oni (Gha /0
A The term of “emf” means that the voltage between the two poles of battery when the
circle between them opened.

(o golu sLadll o) (61) amgrae Ayladd 3L, SO 851001 0955 Losie /7
/7'ow can you measure the “emf??  au=ll LS Aadl ol gall b8 Sy a8/
To measure “emf” the circle should be open (current = zero), in order to measure it
we use Voltmeter which 1s directly connected between two poles.
ot Byt iaddsall Tasyg (0 =,Lall) & srie 2, SO 850001 055 o) ey Azl 250, SO Andldl 352l olial /7
Al glad

B @Newton100m 3Ll fuoldt af pandidf 5LG elyjiatt .

:
;
©)



Ch3
Electric current

two po/n ts in the electric circuit using a voltmeter?
§ a9l Sl Jleaiuls AsbinS 8515 § nhads (o GLmSIl ! b (uled AdsS dud g5 bLAS il /o
Activity tools: Voltmeter, connecting wires, electric lamp, battery with proper voltage,

electrical key.
Activity Steps:

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

e Connected the Voltmeter m parallel with the lamp. Voltmeter

e Look at the deviation of the pomter of Voltmeter
showing there 1s electric potential difference between
the two sides of the lamp.

What does the reading of the Voltmeter represent?
Record this reading.
We conclude from activity:
The reading of the Voltmeter represents the amount of the voltage between the
electric lamp.
S zliie Aubin Laalsd Alhay ( SLynS 7luas (Juoss Il Aatlsd Sl 1 oladdl Slgal /7
bLadll gl
Loz Laall ae @loall e Aeatlyall Sl dasys o dpladl gl o zlally SlySH zluall Juagtl! clal Wolugs Jasys
sl
Soa sigatlol) 5el8 Alzar Gl Lo czlusall (hobo Ot JnS ez 0 3529 I Ldia sisatlpill Loz s5e ilonil Lo @
leall ol e Sl enll B 861, 1 s ety of +olddl] (pn i

- Electric resistapce and its measurvement upit ‘

Q Dletine the “F lectric Kesistance” what is it measurement unit?
Tlsald Buusmg 4S50 S (Al S Aaglall) 2 dguadll Lo /14y
A Electric Resistance: 1s the impedance caused by the resistor of the electric current
passing through it. Its measure in “Ohm” which 1s equivalent to the unit (V / A).
.(%) 5ol 1S 6y (Q) ast (& Leawlid 899 A5 UL Ly ST SLall aslall L S A8LEYT 1l Il aglall /7

Q W/Latarc types of resistance? AL S 2loglall s sl Lo /g
Types of electrical resistance:
(1) Constant Resistance. (2) Variable quantity resistance (Ryostat).
Slaall Bpdie daglis (2) ,luall 2l daglas (1) 12l (S Sloglall ¢lgsl /7
Q W/lat is the reason to rise temperature of the conductor when the current flows c]uring it?
S GlirS sl ol wie biosll Bylpo Ay adsys 13U /o
Because the resistance 1s the result of collection of electrons between each other and
with the atoms of the conductor.
po g IV poliad (e 2il Z8LeW) sag 4 Lkl Ly ASIN Juashl Bals Lets 1 aglall ol B8LeY) s /2
umsll S5 pas Ly

@ #hisall 8 A8 aell s @Newton1 00m 3Lwdb o bl o pSaditi 5056 [
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)

r Ihm's ’nw

Ohm's Law: "is quotient of the electric potential difference between the two sides of |
the resistance by the flow current inside it 1s equal to constant value
within a certain boundary". Its expressed by the relationship:

R v I v V' =1IR
= — - = — = -
I R

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

$sba dosd! iz § wlall (1) Lall e (e cnne dom ok o (V) bl 3,8 o bie” 4y g spsi G35 |

."(R 3.531_’)@\ Laglall) s ey s dgus> ras T.Z.jlj TJ‘.LE.A

Q Detine the “Ohm??  $(as¥) 2 s34l L /o I

A Ohm: This 1s 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.

Tasly Tuaal a5 SISl 5l adieg Tuslg Uadsd dudyls o ) B3 Jumsn Aaglia sa tuslsll ag¥l /7 =

Q Exp/ain an activity shown measuring small electric resistance using an Ammeter
and Vo/tmctcr?
§ patlyilly fua¥! Jleniualy il 5piio Al Aaglin uled D o 2liSiey blai £y /525125 /0
A 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 (lose 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:

Viv)

RO =Ta

el B A pmall i
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T T T Tl ke Baslae Sl liae abio Bl iaeilsd slem +sianl en oy ISl bl ssi /.
bliddl olghas
51531 e Spailslly Lafutia ol copllall Zaglall e Jpil e el Ly Slelyn e KA1 3 ibga LeS il B5a¥ by @
ﬁ / — Voltmeter Ledyle o
R Slgally ¥ a8 3018 iy 35l 55101 Gl @
o i Jammes (Leall) Sl Bely5 5l e (aanll 3,8) foatlodll 30,8 5luhe odi  ®

+ -

3 == +
\ ~Batte AmmeterC‘
Ammeter 4 b,
f==1] F

Closed key Diagram of electric circuit

5

&

Vo

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.
Ao 3l Jleniwly 480, S Aoglall dad ol (Say -
ALy I 33101 e Wgpnie Zaglall (165 ol s Baglall olial fiag¥l Jloatul e -

@nctors on which the Covnductor Qesistance @epe@

Q Wﬁatarc the factors on which the conductor resistance c/cpcnc/s on?
Suosll Baglie )l Lole adgny 1 Jolgall 31 /15115 15144 L

A (1) The temperature.
(2) Conductor length.
(3) The Area of the cross section.
(4) Type of material.

5ol 555 (B dmsell soyall phsll 2nle B) sl Jsbo () 5yl 22 (D) /2
(1) The temperature:

Q Ex/o/ain what is cffect of the temperature on the resistance?

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

- Some materials when the drastic decrease in the temperature they become
superconductors and 1deal mn 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).

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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ool Jie syl Aoy Bobis Lreglae slazs daidl dliasll slgll *
Ot SOl g (ISl Jie Lylyo Aomys cualis ) Loga Loyds Anl Laoglie (i lge dogs ¥ -

(2) Conductor lengih:

** The conductor resistance direct proportion with its length (the resistance will increase
as the length mcreases).

(b 85L3s Juosl) Aaglia ol535) Lssll Jsbs o Loyl pams Juogll daglae **

Q Exp/a/n an activity that shows the rc/at/bnsﬁlp between the resistance of a
material and its length? SLJsld duill slsll doslie o 385l 4d msgs LLai 7,81 /e
ATools: Battery with proper voltage, conductor cable (made of
Nickel chrome) with proper length, electric lamp,

Ammeter, connecting wires, two clips both conductors,
electric key.

Activity Steps:

e Connect the electric circuit containing Ammeter, battery, lamp, wire, and the electric
key.
e Place the two clips at the end of the cable. We see that the lamb glows then record
the reading of the Ammeter.
e Keep moving the clips close to each other so that the used part of the cable become
shorter.
We observe that lamp glows more and the reading of the Ammeter increase. That 1s
explamed as increase in the flow current i the circle as the resistant in the conductor
decreases.

We conclude from this activity that:

L
L ] L ] L ] L ] L ] L ] L ] L ] L ] L u L u L u L ] L ] —_—

The resistance (R) varies directly with the length (I) when the factors remain =
unchanged. |

oo Sle Jamss Il ol FlipS zlumn bud Jagls (29,S JSdl 83le () Jimge s Asalio Laatlyd auyllay :loliaddl wilgsl /z I
SUnS plide Ainga 3k

bl olghs

ISl Lo Ly SO Lially clldly 7 Lually 4ladly Aut) orms Las)dl 2dlsto Aukos AilyS 8y005 Lasys @

A 8618 Uzady 7 Luall zags Lasdlig cllull G,k o (Sulll pins @

zlaall zags & ot 333l Jgua> Lasdh (5,501 § Jearad] clladl Jsb piatl) Limys Loguany g2 clladl e onSwlll Symi @
Olads) 2l Jumsll aglie sluie oladn 8,50l 3 bl HLall sbajl ga U5 sty cduds gl § faa¥l 821,33 gmayuts 2Ll
RIAN
&3 Jalgadl Sigdy dsb ae Lyl cualils osll Zaglie o) s doLiddl (o gidind

el B A pmall i @
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(5 The area of ﬁle Cross Section
** The resistance of a conductor decreases as the area of the cross section of the
conductor increases. iogall qayall alaall dolus 8L wie Ja5 Juogll doglis
Q Exlo/afn an activity shown the rela ttbns/ﬁp between the resistance of a conductor

and the area of its cross section?

A ooyl gadll dsluwy Juogll daglin (s ABMall 4d s blLid 7,4

Activity tools: proper voltage battery, two cables of nickel
chrome equal in length and cross section,
electric lamp, Ammeter, connection wires,
two clips conducting materials, electric key.

ActivitySteps:

e Connect a practical electrical circuit with 1 series
connecting Ammeter, battery, lamp, and a cable made
of nickel chrome.

e Place the two clips at the end of the cable and see the
lamb glowing and we record the reading of the
ammeter.

e Take the two 1dentical cable 1in length and cross section
and jomed them together so that they become one thick
cable with a cross section of (2A) 1.e. twice the cross
section of the previous cable.

e Observe the lamp glows sharper than the first case. At
the same time the reading of the Ammeter will increase. This means that the current
flow 1n the circle has been increased by doubling the cross section of the cable.

The explanation of that is when the cross-section area i1s doubled, the resistance has
decreased compared to the first case, so the electric current flow has increased.
The conclusion from this activity:
That the resistance of conductor (R) varies inversely with the area of the cross section
(A) when the other factor remains the same.
Sl (GLS rluas oyl alaslly Jslally ololuda (p9,S Sl Bals (10) (Dlose O (Al Laadgd dsllay s loladdl Slgsl /7
(Sl rliie (Wlinge Bile (e (xSele «Jrmys DLl
:blLA olghs
20S JSedl e ualy el 7 lually 2lladly ¥l goizes oyl Allgin duloe 2Ly S 85500 Layys @
S 8218 Jxudy 7 luall mags Lasdlig clludl @ b o (Sl auns @
Tagle el o uamit oty LS Lelamiy pans Legile Lauyis (9, JSuill 50) gripall plaally Jslally caltalall SLull s @
J¥ cllid) Aol canis Golud (oo ,a]) dalado AL
(dadde el 2liay Oloenas) aSLadl @b o (nSulll pas @
LSl ol gy g ALl 451,38 (e ¥ 56148 2liajls (3,aal) cllacdl) Jo¥) Dl (o AST5lias 7 Luall zags sbayl Lasdls @
Ll g yall bl &> Lie Bieliey oIyl 48 8510l 3 ludll
Ll LS Ll 53 < Jo¥ Al § dyle oS Loe diaglie Jas cllall gopall alaall 2ol Zaclie dic ga U3 sty
b

S3¥ Jalgall Cigidy oyl dalaie 2o lie po Laee calils Jumgll Zaglia o tloliaddl oo etiiud

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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Flectric current ‘

(4) type of material:

- Electric resistance 1s physical property for the material showing its retardation to the
electric current flow.
- The electric resistance differs according to the type of the material when the others
factor remains the same.
- Such as the resistance of cable of silver 1s less than the resistance of iron which are
equal m length and cross section at the same temperature.
- Resistance directly proportional to (Cable length) / (Cross section Area) as shown in
the following formula: R %
LI Cladll SLald Ledle! o @gbind dumls 2oL, SOl Aoglall -
&3 Jalgall cigd e Balll pout Lo calises 2L, ST &oglall -
Bolyell Az g Lo JST (noyaldl aladll 2o Licas Lolyl golaed e sl Aaglia cro J51 2nsll o el Aaglin -
(ool alall 2o lie po Lo clladl ol Lyl bt Raglall -
Q W/lat is the purpose of the Hoat existing inside the Pctro/ tank of vehicle?
Sl 2989 O35 S lo (L81shall) dalgall 2529 (o0 oyl Lo /i
A Its purpose variation of the resistance while controls the amount of current flow

petrol measurement, when the level of the of the petrol i1s high, a larger current flow
causing a larger deviation for the petrol meter and vice versa.

Sy Ladiye 39860 (ot (555 Ledicg 298¢ ulida Q oladd! Ll Hlusae Q @ Seezs ‘_.5"\.‘\ Laglall Hloae il e Joad! /C

‘ YPethods of conpecting the electric resistors '

(@) Series Combination

In this type of resistance connection provides only one flow in the electrical circuit.

And 1ts properties as shown follow:
A olgiedl L 09828 8,510 @ LSO Ll e sty coyes llia 058s Lol e g9l i 3
1- The total current (I7) flow m the circle equal to summation of sub-currents flow n
resistors:

2- The total potential difference (V) 1s the sum of the sub-voltage differences on the
ends of each resistor:

VT=V1+V2+
VT=I'Req g V1=I'R1 ) V2=I'R2

B @Newton100m 3Ll fuoldt af pandidf 5LG elyjiatt .
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Vr Vi £

Req:T e R].:_ , R —

All are calculated by using Ohm's Law.

We can use tringle method to calculate (R or I or V) by using Ohm’s Law such as
following:

\% Vv \%
[ [ R I

V =1IR I = R =

R
vV
|

Q Exp/ain an activity shows that the connecting electric /amps in series?
15l e Ayl bl dasy dub qioss oL g4 /e
A Tools: Three lamps (a,b,c) small and 1dentical, a proper voltage battery, wires, and

key.

Steps:
e Connect one of the lamps 1n series with the key and
battery, close the key and we see the bulb glows.

e Connect two of bulbs 1n series together with the key
and the battery. Y 5 Tt

e C(lose the key and see that both lamps glow. The sharpness of the flow 1s the same

with the lamps and less than the first case.

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

e (Connect the two ends of the system which are connected in series (the three lamps
and the key) between the two poles of the battery.

e Turn the key On and observe the glow of the lamps. What you can see?

'We conclude from this activity the current of the circuit which has series connection will be
equal mn all its parts and i1ts amount will decrease by the increase of the number of the
lamps connected 1n series. This 1s because of the increase of the equivalent resistance
to the collection mn series.

£yl B A pmall i
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zlde (Juoss Dol Alin Laalsd Lyllay Aslatay 35540 (@, b, ©) zolias 2850 1o L] Slesl /7
c b a :blidl Olghas
5 * Loy liall 3las uladly Zlall ae JIstl (e 21 molall asi Ly @
.CLHA_LI T
Aylladly 2 lall aeg Laany e Jlsidl e 2N zolall o ioluas Ly @
J81 Lo S agi9 glude Lagzmags of dmi cnoluall ags Lasdlig pliall 3lai @
Byl G sumsd Loy o 2 lisall zass (1
S 3 LS sl e 7 lall ang Lany ao Jusoss Il dolusgy AN mubiall Lasyy clUdg dulaall 5,5 @
Ayl glad o Adlsill degazll @b Ly @
Suzms 13l cmoliall mags Lasdlig 5511 7 liae 3l @
ALl Ul § dle 5o Los J5T no IS o559 slude TN zoliall mags slade ol s
:laddl (e iliud
lude 058G Lo I Allgne B3Il el e uai oLl -
Jlsh e dogyll mubiall BLLI e dueyall wemdl 3,8 goame golu 85510 3ok (e JSI il 358 -
sl e abogu bl (Sloglall) mobiall sue 3305 alass Jlswll 8,515 § 281 2oglall
(b) Parallel combination

- This kind of connection provides many routes for the current flow in the electric
circuit.
- The properties of this connection can be mention as following:
LIl Cylae ot Wl 06 LIl (e gl 1 & -
QUL Lol (Sas Lal 1in patlns -
1- The total electric potential difference equal to potential difference on the ends of the
any resistor m circle, 1t’s given by:

Vp =V, =4@8%----- = | Vr =11 Req
2- The total current equal to summation of the currents of the circuit, 1t’s given by:
IT = 11 + 12 4 eeeennn

3- The equivalent resistance equal to the sum of inverted sub-resistance, 1t’s given by:

1 1 1
— —— L Jo0000000

Req Ri R,
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Exlo/ain an actfvity shows connecting the /amps n loara//c/?
Or: You have three small and identical /amps, cxp/ain with an activity the connection of

these /am/os n para//c/? Wﬁat do gyou conclude from this act/viz.fy?
Sl e ALy mubiall dasy dIMs: (o liSay Bl 741 /i
SLoLadll 1ia oo it 13ke Sg3lanll e mubiall oa dasy Iolady ming Abileiag bius maslias 136 2l /15165 sl
Activity tools: Three lamps (a, b, ¢) are small and 1dentical, battery, wires, key.

A Activity Steps:
e (Connect one of the lamps together with battery and key in series. Switch the key On,
you see the lamp's glow.

e Connect two lamps 1 parallel with the each other with the key and the battery.

e Switch the key on, and we see the lamp’s glow equality. They glow in the same level
as the first case.

e Connect all the tree lamps n parallel. By the conducting wires and connect the
system of lamps 1n series with key and the battery.
e (Connect the two ends of the total collection to the poles of the battery.

e Switch the key On, we see the lamp’s glow equality and at the same level as the first
case and second case.
Conclusion:
The potential difference across the electric circuit are equal.
- The main current in the circle equals to the sum of the currents flowing through the
lamps which are connected mn parallel.
- This current flow will increase with the increase of the number of lamps which are
connected n parallel.
- The equivalent resistant in the parallel circuit decrease with the increase of the
number of the lamps (the resistance) which are connected i parallel.
zlde (Jemss Il llay Aty Spie (@, D, ©) molias 10 i LA olssl /7
:bLadll gl
zbuall zags oSy 7 Liall 3las Aylladly 7 lall pe JIsall e 2N pbiall uml Ly @
Aplbdly pliall ae Jloall e Logegame Lasyig Laarny po Gloddl e (polias Loy @
A UL 3 2 luall zags Bilag (Golude Lagzmass Of i conoluall mags Lasdlis Fliall 3las @
Jlol e mubiall Zegama Lasyis @lozhl (e Lunny po Jesmotll eIl Aobuags AW mubiall Lasys @
oolll KAl 3 LS el 7 Liall ae
bl zags Lsdig 550ull #lise 3las @
Aty Jo¥ Al § 7 luall mags Jilasg slude mobiall zags jlude ol wzs
oLl (o g
gl 039S a1l Aslaze 85lall syl pe wadl By0 ol -
Gl e Abgakl mabiall @ B chlall poema Golus 851l § sl olall -
(&5l e Ao bl maliall sue 83l JSI,Lall yluge slay -
(&l e Abgsll (Sloglill) mubiall sue 83l Ja5 &5lell 8,505 @ Al Aaglall -
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‘ Compare connecting lamps in pavallel with servies

Q what the difference (comparc) between the connecting /amps in series and its |

conncctlhg/hpara//c/?S@\}Lﬂ e Ly Jlstll e mubiall sy o Gyall Lo /e i
Series Connection Parallel Connection .

When one of the lamps 1s faulty When one lamp 1s off or I

or disconnected, the other removed, the other lamps will

1 lamps will be Off. not be affected and remain On. I
Ol 851l e by ol ol mliall usl cac ie Ldy olb damy ol moball usl alas Leie -

b meball i, S Y zoball |

The current will flow from one All one of the other lamps are °

lamb to the next one. That directly connected to the battery. I

means there 1s only one path for That means there are other paths *

2 the electric charge throughout through which the electric charge |
the electric circuit. can flow. .

@l zluall J1 Js¥ g laall o sl Clady IS Gay g Aplladdl J1 Byl Loy g lisme S |

Sl sy e 3929 Gy g iy RCALE A IRT) ESUN QUL PRV =

What is the reason makes the /amps connected in series switch Oﬁ‘,‘ when one of I

the /amps /s féu/qy or disconnected or removed?

$5,500 0 adng) znbiall wol laay Losie galass Jloall e dogs )l mabiall damy gl caradl L /o0
The reason 1s the current will flow from one lamb to the next one. That means there
1s only one path for the electric charge throughout the electric circuit.
ALy 3500 3Ll oy oy 5 a1 ey (5] 7 Lusall 1 Js¥1 2ol e i s l) ol 50 el

T¥¥T §ETE

W/nat is the reason makes the /amlos connected in para//c/ does not atfected and |

remain On, when one of the /amps /s fau/iy ordjsconnected or removed? .

Sasbiall usl Wil ol cdas wie e S Y Glaal) e Abgsyl) mubiall dazy Ul cadl L |

A The reason 1s 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.

A ey O oS bl e (10 AST 3929 Gy g Aplladl 1 8dle bogire zluas S 5o )

TE¥Y FEFT

. o o e o
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Electric current

IL QI /T// é/e_ctrlic;qu@mcnt in the houses are connected in Fara//c[ Exp/ain that?

O’ Most of the electric circuits the connection in Par‘a//cl Explafn that?

Selld dle g3lstdl e dasys 3l SI1 pslgadl el ol Selld e 315l e a5 JSULT aa /o0
The reason 1s:
- 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.

V- |
&Y muliall 4aled was e o degazll § zluae S -
Q Example (pg. 46):

There are three resistors (60, 9Q, 18Q) connected in parallel, the equivalent resistance

for them connected to the potential difference of (18v). Calculate:

(I) The equivalent resistance. R
1
(2) The current flow 1n each resistance. AAAA
(3) The total current flow in the circuit. p R, b
—VW—e
A 1) Calculate the equivalent resistance: 7 R o
AAAA
1_1 1+1_1+1+1_3+2+1_6_1
Ry R, R, Rz 6 9 18 18 18

Req = 30

2) We calculate the current flowing in each resistance using the law of Ohm:

Il_R_l :11—? =34
|4 18
IZ=R—2 :12—? = 2A
|4 18
I3=R_3 =>I3—1—8 1A

3 - We calculate the total current flow in the circuit:

Itotal=11+12+l3=3+2+1=6A

il B A8 yaell ika
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r ﬂwbles

Q Q 1: Two resistances (2Q, 40)) connected in series with each other and then connected |

el B A pmall i @

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.
A 1) Calculate the equivalent resistance:

Req=R1+R2=2+4=6Q
2) Calculate the total current of Ohm's law:

R V I V12
= — = = — ==
I R 6

I; =1, =1, =2A (series connection)
3) Calculate the potential difference on both ends of each resistance from the law of

Ohm:
V
R=—=V=IXR

I
-'-V1=IXR1 = V1=2X2 $V1=4V
V2=IXR2:> V2=2X4‘ $V2=8V
Q Q 2: There are three resistances are connected 1n series as in the diagram: Calculate:

(1) The equivalent resistance. e
(2) The potential difference on both ends of each f=034

resistance. (3) the potential difference across the two % Ri=40 R,=60Q Rs=20
AW - AM = AAN——

ends of the equivalent resistance.
A (DR=R +R,+Ry=4+6+2=12Q

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

|74
R=— =>V=IXR

I
~ Vi =IXR, =03%Xx4=12v
V,=IXR,=03%xXx6=18v
V;=1IXR; =03X%X2=06vV
(3) The total potential difference:

V=V, +V,+V;=12+18+06=3.6vV
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| Q Q4/ Three resistance connected 1n series of (6Q, R, 20)). 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. |
. : Vi= 24 v
(2) potential difference on both ends of each resistance. =24 =

(1) to calculate the unknown resistance must first 1 R:=60 R; Rs=20Q

: 0 ——AA AN ——
calculate the equivalent resistance: s
Vo 24
Req = 7 = 7 =120

Req =R1+R2+R3
12=6+R,+2 = R, =12-6—-2=4Q
(2) Calculate the potential difference on both ends of each resistance using the law of

Ohm:
V
R = n >V =IXR
Vi=IXR, = V,=2X6=12v
V2=IXR2 = V2=2X4=8V
V3—I><R3 = V3=2X2=4‘V
Q Q 5: 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.
A (I) Calculate the equivalent resistance:
1 1 1 1 1 2 1 3 1

Req_R1+R2_3+6_E+€_6 2
Req = 20
(2) Potential difference:
Vi =1 X Rog = 6 X 2 = 12V
~ V. =V, =V, =12V because the connection in parallel.
(3) The current:
V12 V12

iy = = 44
1R, 3 R, 6

il B A8 yaell ika
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r short civeuait , |

Q W/lat/s short circuit? S8 uadtl 851 IL dguaall Lo / ® &

Short circuit: It 1s connected a thick conducting wire ot
to two ends of one of the lamps, we see that this lamp | | === ‘ N\ )

lamp glow more

will be turned off. :
_ k lamp switch off "
Loglin dob e Tux Briue diaglie Lale clli Layy (& :Bpmadll 55001 U [}
liag Zeglall pabaizs Lagdall cllad) § il dd) puer oliwd! 1 2ll3 3548 < ) - “Current

(Btsaill) yyaall By3hy s Lo || ISRV et
en connecring a ICK wire to O ends or one o € jlamps, we se¢& a3 1S
Wh ting a thick wire to two ends of f the lamp that this |

/amp will be turned off- Exp/afn that? I

Sell3 s Lo ol g lesall JasSlin plime §ybo oo de Bagle clla Uy o /i
A The reason for this 1s that this wire generated a short circuit for the lamp, and make I
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 1s insufficient
to glow the lamp.
oo Vo Juld ¢ 3mg il ALl 8 ol sall wline o zLomold Sym 8,505 ly Laglill Ll ol 5 I3 catng
st A6 2 lall § b
Q T/lc Arnmctcr dose not to be connected d/}‘cctly to the vo/tagc source. Exp/ain
that? Sells o ataall s ae 5ydibos el dau ¥ i
A Because a short circuit created between two its sides so that the majority of the current

flow through Ammeter then 1its faulty.
Lo 2l dly el (ol iy Lo el 3 Jle L olaedid Bumd 5,515 oy sbiall po 5ydlia el Loy (Y

r Covpecting electric cells ,

Q What is the reason to connecting electric cells in series or in Para//c/?
Selsall e ol JIsal e Al LIRS Loy a inyll Lo /o
Because many electric circuit need more than one cell in order to work, so the cells
are connected 1 series or in parallel, to supply the circuit with a proper current or a
proper voltage.
Sl 8,51l ) g5l e ol Jloall e Llay qi T Joatd s o ST 1 bty 2Ly SO sloudl oy SO (¥
S lgd o 1S
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! Q What is the purpose of connecting the electric cells (batteries) in series?

I sl e (Sllasll) 2SI LRSI Jasy con nyid! Laie
A To supply higher voltage (largest electromotive force). This 1s a result of adding the
voltage of the cells.

F_-_-_-_

DI clislys e Amals ST Rl 85100 ] Jloall e Lasys
Q (2019/1) state the characteristic of connecting electric cells in series?
521 e A1 LU Ly (Ll3e) lies S50 200
A It 1s:

- To supply higher voltage (large electromotive force). This 1s a result of adding the
voltage of the cells.
- The total electric current 1s equal to the electric current for the one cell.
iJlsitll e 3L, SO WD by Slines o0 /7
WD Sldsd pazd Azmels (ST €M 450,.S Aasls 598) 2ST 2lgd misa -
s ISl gl JSISL -
Q W/latlls the purpose of connecting the electric cells (batteries) in Fara//c/ 7
S5l e (Slopllndl) A1 L Ly 0 oyl Lot
A To be able to supply the electric circuat with largest electric current as result of adding
of the currents of the cells. STl 8510 et 3laall e sy /7

Q Mention the characteristic of. connecting electric cells in Para//c/?
563131l e b1 L1 Ty (l3a) Slinen 5S31 20
A It 1s:

- to be able to supply the electric circuit with higher electric current as result of adding
of the currents of the cells.
- The total electromotive force 1s equal to the (emf) for the one cell.
32 Slpill e 2l LRI Ly Slites 00 /7
ST ALy 8,310l s 21S) (1)
Sasoll alaell Aadgall golud @3lanll e Waga,ll LN 20 2algall 055 (2)

.
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r Questions of Capter ee' R —

Q1/ Choose the correct statement for the following:
1- Increasing the number of connected resistance which are connected in parallel between

!
;

PHY

the two poles of a battery in an electric circuit, then one of the statement will be correct:

a- The total potential difference will decrease across each resistance.

b- The current flow will increase n all resistance.
C

The equivalent resistance will decrease.
d- The total potential difference will increase through each resistance.
s 45V ahlad) gusl ol Asl,S Bls § Allay glad o Jlsall e Luany ae Abgsydl laglall s 5ok e -1
Sleglall puezr § wludl) 5Ll jlade slasy (D) 2eslie IS pe SLnSI all 3y8 5lada Jay (a)
A3 Aoglall je JSII LyeSI szl 38 5lada sla3y (d) Acgazmeld 218U Aaglall jluda Jay (€)
Aaglie JS e Sl dall b lutte 3 () rnlsal
2- Increasing the number of resistance which are connected 1n series in an electric circuit
containing a battery:
@ a- The amount of potential difference will be same each resistance.
b- The amount of potential difference will increase of equivalent resistance.
c- The amount of current flow will be equal 1n all resistance.
d- The equivalent resistance will decrease.
Bussas Ssioed AiliyeS 5515 3 ilstll e Luamy ao Abgs,ll cilaglall sue 55b5 wie -2
Aaglan S Bk ot Gl mll By sluaa sl (2)
Aol Aaglall @b o SLnSIl ! 3y lude slaz (D)
a8 Aaglall lude slag (d) Sloglall aper § oludll 5Ll lude goluds (€)
Aaslan S b o Sl el Gy plide sl () ilsen)
3- Which one of the following circuits in regarded as correct N i

The correct choice 1s (b). o
Al Lasys i Raslan puleat Llaaziel wic Aompmie wad AW ol cillabaies 0 dabiies of -8 53
= %9

(b) iolgzd - yoloell JKadl Loy fgaileally
4- The electric current flow (I,) n resistance (R) i the electric circuit diagram given

when used to measure small resistance by connecting an
Ammeter and Voltmeter. Look at the indicated figure:

below equals: R
. [|.°1A> NI"AI'I
a- 0.1A  b-2A c21A Q@d- 19A
Sl gl 2l S 551l labies 3 (Rp) Laslall § ludll (1) SLnSI Ll Hlade of -4 |70
:(.,531"“:’ .)5‘—?“ rv?.j

5- It the reading of the Ammeter connected to the circuit in the :

diagram 1s (6A) the reading of the Voltmeter i this circuit

R|=ZQ

equals: A

@ a6V  b12V 18V d-8V B
sda & ietlsall el oo (6A) olud JSadl § 2l S 850001 3 Logs,dl e 5618 ol 131 -5 LV 3

3V 18V  19V(D) 6V (@) sl syl - { T

el B A pmall i
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4

"6- One of these is the unit for measuring the electric resistance:
a- Ampere/Volt Ob- Volt/Ampere c- Volt x Ampere d- Coulomb/second
35051 Aaglall (uld Busg (B 20Y Slasgll gl -6

Coulomb Volt . = Ampere
Ampere(b) "'Abﬁﬂ‘ Second (d) Volt X Ampere © Ampere\b) Volt (@)

7- (2019/1) Electric resistance for a conductor cable does not depend on:
a- Cable’s diameter. b- Length of the cable. ¢- The type of material of the cable.

Volt

b- The electric current flow 1n the cable.
e Juoge el 2L, S Aaglall e ez ¥ /15155 -7
bl § cluddl by St (d) Al Bsle g5 (€) clladl Jobs (D) elldl las (a)
el § ludl) SUySI Ll (d) il szt
8- The batteries mn the following electric circuit are identical. Explain in which one the
lamp glow sharper:

I ol [ ]

ST lecee

(d) (<) () ()

The correct choice 1s (b).
$AST 2Ll zas3 0585 Liaa 6l G s «Ablate AN ALy J5loudl § Buas) oS 131 -8
ST zlsall zass 058y (D) ils=d!
9- The electric lamps 1n a circuit are 1dentical. Which of the lamps glow weaker?

= S _
(<) (<) O (o) (@)
The correct choice 1s (b).
Slarnis noluall gl 7 luall zags 0sSs Las 6T @ meos «Abilare I 280 ST 1ot § ALy S zubiall ol 131 -9
I .
) $oluaslatll ¥ Lagais 05, o> ball g (D) ilsll
10- In this diagram a thick cable has been connected to the sides of the second lamp

(between the points ¢ , b):
a- The second light will be off with the resistance R increasing the flow of the first ight

of resistance R.

b

The second lamp 1s off (Resistance R) will increase the glow of the second lamp

with resistance R.
c- No difference in the glow of the tow lamps R; or R,.

d- Both of the lamps the will be off R; and R,.
s (C o b oubaaddl o) G 2 luall §5b on Lagde el Ly glell K1 § /1511510
R R (R1) 2eslall 93 Jo¥ 7 Luall mags 5oL an (R3) 2aslall 93 SNl 7 luall slalail (@
| A I Y

(R2) 5 (R1) cnlisall (e sl s iz ¥ (C
(R2) 5 (R1) cemlisall (e S elakail (d
(R1) Laglall 55 Jo¥1 7 Luall zags 8ol an (R) Zeglall 93 GLI 7 Luall clalail () 1ol gzl

)
p— (R7) Balall 03 SNl 7 Luall zags 5345 o (Ry) Zaslall 53 Jo¥1 7 Luall slakust (b)
)
)
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Q To measure the electric current How in a Ctrcwi/arc/c an Ammctcr s rcquzch

Js the Ammeter connected in series orin /Dara//c/ in this circuit? Exp/ain

A The Ammeter must be connected 1n series, to allow all the electric charge pass in the
part where the Ammeter 1s located.
ol e 851l sda 3 A Jasys o« Aee¥ ke Jloaials Jom 3 oludll Gl Ll (ol 313 /1351200
Sell3 g Sg3lodll e pl
cne Loy, ual I3 59,0 8,51l e ¢ 3l IS @ @ ladll calim il pesed o] Jlsall e Aua¥l 3l Loy

Q Q}/ (ZOI 9/ i) Wﬁy is the Prcfcra/)/c to connect t/zc /amlos and the other

cqw}omcnt‘l}v the electric circuit in the house in Earallcl ?

A The reason 1s

- 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.

(Slsdl e JHb) 3 Al yslgudl @ 2l I 3329 mabialll dasy iady 13U /3 251249:3 40
(220v or 110v) suxly 2ualsay bl 8529 apaz sz (1) 0¥ /7

das Aogall 630 Aly S 832N puaz 018 AsLpSI) 3321 w28, of (i) o e cliSy (2)
cdaall Glal gl 5lenll g0 § ad LI sLall cadgrl elldy Joalls jerud g3lsdl e

f Problems ,

Q What 1s the current flow through the cross section in a conductor passing through its

electrical charges of (9uC), in time (3us)?

A j_a_9x10c

t 3%x107°s
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Q By observing the diagram calculate:

a- The equivalent resistance for all the resistance which are connected n the electric
circle.

b- The potential difference at the ends of the resistance.

¢- The amount of current flow m each resistance.

A (a) Calculate equivalent resistance: R=30Q
1 1 1 1 1 1 1 L /W\M;;z: 60
R BB TR T3SV e
6+3+2 11 >—\WW
-~ 18 18 :
18 I=11a | |
Req = H Q

(b) The potential difference at the ends of the resistance:
18
=[XR,, =11x—=1

Vt=V1=V2=V3=18V
(¢) The amount of current flow in each resistance:
I—V—18— _V_18_ —V—18—2A
YR, 3 "R, 6 "Ry 9

Q The two resistances are (R and 20) connected 1n series with each other, then they

I I3

were to the sides of a source of potential difference (12V). this led to the flow of electric
current 1n the circle of (2A). calculate the amount:

a. The electric resistance R.
b. Potential difference at the end of each resistance.
a. At first, we must calculate the equivalent resistance:

V 12 R 20
Rog = 7= = 60 A ——
Now we calculate the electric resistance R: A I=2A
Req = R1 + R; e
6=2+R, > R,=6-2=4Q ||
b. Potential difference at the end of each resistance: V =12Volt
V=IXR

V1=IXR1=2X2=4V
V2=IXR2=2X4=8V

il B A8 yaell ika
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Battery & EMF

ﬁ Chapier 4: Baitery and eleciromotive force

Q What is (Battery)? syl ssmall L

A It 1s the source of producing energy by the means of chemical reaction.

Q What is Battc'fy consisting of? Or: What are contains of |

Dattery? Sayllad] cilisSe 2 Lo Sladl 0585 oo

A Battery made from an electrical cell, one or more cells, each cell contains chemical materials
and other contents which enable the cell to produce electric current.
Sl uall 35 o LSt SlisSiag AlieS slsa e 5oyl 2RI Gty ST 51 Buimls ks on Zullall 555359
Batteries were invented by an Italian scientist called Alessandro Volta.
Ll gpusband) JUa¥! @Iadl 5 (o ) s 5|

Q Exlo/ain an Activizz‘y how does a ba ttery (made with) of Jemon work?

? SOgesldl B 0 Bsllay piio LS dud g LA 7y

Tools: Milli-Ammeter, galvanized nail (iron and zinc), piece of copper, lemon, wires for
connection.
Steps:
e Tix separately the galvanized and the piece of copper
mside the lemon. Look fig.
e 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.
e Jom the wires from these two poles to the two ends of milli-ammeter.

‘What do you observe?

Will observe, the pointer moves to show that the 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.

Jrmgs Il panl> Ggad Lo bl (10 Aalad (Otimylog o> W) Gglie slosis ¢ FlopSII LN Galidd Aol o bl gl
oolll UKl 3 LS cogeslll § oledl dakady glall Hlandl uyds * :boLadll lghs

Ordadll o e B0 udss JI @35 b SLxS i€ Oglall jledly czge JLyS cdadS uledl Joay @

By5lull @ SLnS Ol olwd! (e Y 1y (Aol L) (oleall y50 cBloms) Jasdls fual G 5l ) Jinmss (Kl cedasll Juogs @
(eldl g Azmin gl Joloell il Hlasudl (o sl ASIY) EMbas) Al dummylid)

el B A pmall i @

B @Newton100m 3Ll fuoldt af pandidf 5LG
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I. Q Exp/ain an actfve/y shows how that to converting chemical energy into electrical

cncrgg? On ﬁow c/o you makc a 51}77/[3/@ c/cctrfc cc//?
é Al S Adsd) e tliey aiS 163 ] Aay TAGLKS Bl ) auleasSI) Blal) Jgms 4aS blidy medy 1w
Salaud!

Activity tools:

A plate of copper, a plate of zinc, glass contamer filled
sulphuric acid diluted, Galvanometer (sensitive),
connecting wires.

Activity Steps:

* Place both the copper and zinc plates mside the glass

container which has sulphuric acid diluted. B a0 et

e Jom the two plates with the wires to the two ends of the Galvanometer.

* The pomter of the Galvanometer will move as a result of flowing an electric current
mn the circuit.

* This system 1s called a simple electric cell.
Conclusion:

- The simple electric cell 1s 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 effort of copper 1s greater than the effort of zinc.

- As a result, sufficient energy generated allowing electric current flow when connected
to external circuit.

onbiim pagilal o dasll LS pasls o Gyims glasll oo sles (1) cmylill o Lmsdgm «eloill n Bomgio 2oLadll il
Jeogs I

gzl LS pasls e ol el slegdl d 1 Gumslielly (ulomill Limpdis puas i loladl| olglas

ekl Sl § LS SisasilalSll 3l ) Jrvmgtll Kby oimsioall Jiogs @

B30 8 Sy ol e A fiagilalSIl a5 Blymif oSl @

Al 230, S B o e Liag @
il (pe miiiad

Jlso 5150 Jln e Grb Laeas s (Cmslially olonill Jta) cpidlien cpisitann Cimpdio oo Bylse Al 28L& 2080 -
dlg g

@ bl (ANl S E 6 Newton100m 3Ewdtls fuslit! o <ottt 355 (4
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Classification of Batteries |

Q T here are three various kinds of batteries accorc/ing to the cﬁafglhg abi/l%y, i
remember it?
SLa,S31 Lo BblE e slere¥l alylladl (e Zalie g lsl E56 llia
A 1) Primary batteries..ads¥! b, la |
2) Secondary batteries..zgll @b,lal
3) Fuel batteries.ssssll o\,
Primary batteries

Q Define the Pr/mary batteries (51'mp/c cells)? S (Aol SN Ads¥! byl dl dye
A These are known as simple cells, because stopped work and be expired if once of its

chemical components 1s consumed they cannot be charged. So they need to be
replaced.

An example of this types i1s:

e The simple Galvano cell.
e Dry cell (carbon - zinc).
Slel o Sas ¥ L) 255U AsleasSl olsll ol IVl o Ulsnio (5 Lol i Aaral) LSS 50 £33 2
Ll gy ) Lt
) Al Al )] A5l 3] el e
MEX/K/ 3. Wﬁat is the 5/mp/c Ga/vano cell ([Zanic/"s cell)? Wﬁat ﬁappcns
inside the cell?

A

SRl U513 sy 136 S(J1s 2uls) Aarand] 2L 25l 2 Lo i35 16

e The Galvano cell consists of two halves cells, in each one
them 1s a metal board sank mside.

e One of the boards 1s zinc (Zu), and the other one 1s
copper (Cu).

e Fach boards sinks mside one of its salt solutions (Zinc
sinks in ZuS0,) and (copper sinks i CuS0,).

e The atoms of the metal inside the cell leave the electrons

on the board and get into the solution as positive 10ns. N S

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 1s called Danial

... mﬂ‘ 2 @

cell.
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Apdas Ao Lege S (§ ogede s umi o0 O5ST @

bl oo 2ol Ampainlly (Cuaplsll) il oo Jo¥1 dmpaiall @

(oolil SlinS Jolmas iy ol ) 5 (cm)lell clianS Joloras soidy (umylsell) LilianS Jolomas yoid dmpse S @
Odall e daazio @lig AW 455 A go lisy) (S Jelaell I Jjsg all i uall @lys @

zga cudad Lliey (olmidl 058 bl (e LanSy5 (o AST eyl (e Slig ATV 2S5 @

SN (PRI (X (P PONPON IR WES [N T

Q What is the purpose of the ”bridge of salt" in the 5//71/3/@ (Cralvano cell?
Sdlsls &ds 8 a9l =l judl (0 oyl Lo

&

4

A To connects the solution of two containers i an idirect way and help in leaving the
positive and negative ions.

Lo 2dladly sl il JUass) e e luagy 2ubil) Lami @ cdsloell o Jmsill 90 el paumll (o (353l

Q (2019/1) Whatis a’iy cell (carbon ~ zinc)?  And what is made up?

SLebisSe Loy SA3Ll 2l (Lo

A It 1s a cell which 1s dry medium classified as primary battery
because 1t 1s cannot be charged.

o It consists of a vessel of zinc, acts as a negative pole.

e There 1s a bar of carbon inside zinc vessel which acts as a
positive pole.

e The carbon bar 1s surrounded by electrolyte paste (made
of ammonium chloride, zinc chloride, water, manganese dioxide and carbon
powder).

e The vessel 1s 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.

el oz Joay syl o sleg o0 alls @
g ihaiS Jamy 0glSIl (e 3g0e Al iz, @
(058N Gyzmuna 9 sdill dusuSsl celo cmyliadl wislS cpsuiga¥l wiyslS (oo 05S) At 9 AN Aipzme 05ulSl 350ny laymy @
Aile ol ool sleg Jasy @
550l Jlayl wie byeS Hls ladsg (1.OV) sgumy ayylladl glad o JLnS iz Gyd ss SlasSdl Jelashl anll,  ®
Ayl Aagliey
Q MEx 1 8/1: What is the Positivc po/c of the a’ry cell as well as the negative /oo/c?

Sedlad! sl 1Sy 25l Al oz sl Cdaall 0585 oo /1516

A The positive pole consists of a column of carbon, and the negative pole consists of a
vessel of zinc.

ommyldl e eleg e 058 bl Cdaall Ll c0sa) 801 (e Sgas (pe 058y cuzmll culadll

shiall B Najaell s @Newton100m 3Ll ol af xS it 515 [
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Secondary batteries |

Q Dcfnc 5cconc/afy batteries? Sl wlyladl oy |

A This 1s a kind of electric battery which can be recharged. During its function, the =
chemical material mside it react, and then the chemical energy stored in the battery |
will be converted mto electric energy.

An example of this types i1s:
1) Car batteries. 2) (Ion - lithtum) batteries.

ALyS @l J1 Jymrtd Led 2 935el) BleasSl slsll Jelans Llos sLly Laomat 33Le] (xSas @) 2Lyl cllladdl o o3 2 .
(psetelll = 05aT) Apllay (8yleandl llay sLlial (0 |

Q 5/70w tﬁat; how can rccﬁaigc 5cconday batteries? Sl Ayladl e ds iy auS O

To recharge 1t an electric current 1s 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. .
Al Js s Bipie 2leasS J1 A0S A8UAN Jgomtd sLas¥l uSlas 5L slpal s Lugilall Blladl i) !

Car batteries !
Q Wﬁai’ are (car ba tteries)? And what does it consist of? I
$095 pag T(B kel ayllay) 5 94aill Lo i

A These kinds of batteries can be recharged. It 1s to Switch on the engine of the car. And *
classified as secondary batteries. |

gl AaLS Cariaty Byladl Syme 815Y puiiad Lok Balel Sar G Bpladl e po5 B i

Consist of: :

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

(2) Contaming (3 - 6) cells has plates mside with electrolyte solution consist of sulfuric acid |
(H,S0,) and distilled water with a relative density of (1.3) when it is fully charged.
Fach cell of the acid lead cell generates a potential difference of (2V). So the car battery

|
(3) The lead battery consists of lead boards (Pb) facing boards lead dioxide boards (Pb0O,), =

where all of them sink in the solution of (H,50,). This system reacts chemically, |

of six cells which are connected in series will supply (12V).

producing a potential difference between the lead boards (negative poles) and lead =

dioxide board (positive pole).
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Y Q,&“‘

il Ll gl liadldl (o §giimn sley @

ol 2l 0S5 Ledie (1.3) 2w 28US, Jlaall UL caasll iy Sl (aol> 5o 3l AU Jolme g5 WIS (3-6) (o il @
(12V) sezmad JIsall e Aogye LS Cso oo 0580 8yliaed | Byllay (058G U (2V) Laylaae Aalyd s duls S

SLrS ez Grd g LilasS Jelan, pllaill ia . polio,l) upuSsl (0 3] miliial Az lse polia)dl (0 @iliie o il dls S @
iz ge 1laiS jololl iuSsly e iadS (ola ) milae o

Q Exp/afn cﬁargth‘g /Dattcry Steps?  Shld) dylhay xd Slghas £ydl
é (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. See figure:

(2) The electromotive force amount (emf) for the car battery 1s (12V), so when it 1s
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
mternal resistance of the battery, and m the connection wire.

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

stsasll Ll Claally allad) gl call ae oo LAl juiaall gkl Claall asy (oo Li) potus S5 soimey Alladl Loy (1)
S el 2l CILad) sl pa > La)

o Jely ST Haall Aalsd Slaie 09 ol om0 La suiae Limd e (12V) 3Ll ayllad 2L, SO andladl 85all 5lugs ol (2)
(14AV J15>) a,ladl 2uilss 5laia

sy Jaames 1 2alasSI oo Lol 2oy 3dsall Bl o palserll (e dd) Bulae oLl 3 Glaild LS 2aeYl 28,5 (3)

The source (Charger)

i mb\ &Sm’y\

Q (ZO 19/ I) Car battery the Potcntfa/ ditference between its po/cs ( / 2v) ﬁow

Car battery

/ negative pole

many cell contains this battay? Lodod o ezl Byd Bl Ayllay(12V) sl gy ads oS
Sl

Contains six cells connected 1 series and each cell gives a potential difference (2v).

(2v) Wes als IS5 sl e dogape WS e (Soioes

shiall B Najaell s @Newton100m 3Ll ol af xS it 515 [
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Q Wﬁat kind of energy js stored in t/7¢ sccondar_g ba ttc(y

Sl Aylladl 3 Bgpell A5l pos L

A The electric energy 1s stored in the secondary battery in the form of chemical energy.
AlasS Bls S Lijlis ALyS Bl
Q 7 he scconc/ar:y ba ttery /s c/;afgcc/ by moving an electric current in the opposftc

direction of the c/fscﬁargc current, wﬁy?
13U (wSlae 5L 5lpals 2gilid) Aplad! el oy

A To convert the electric energy to chemical energy which will be stored mnside the
battery.

Al Sl A Al a8l JI 2L, I ABW gl

Q MEx 1171: Kemove the P/ast'fc covers of the [)attery c/uring the process of |
cﬁa/g/h‘g the car ba ttery. Exp/ain that?

Tells e Byl Ll e ds Aelas ol Sl dudae¥l 28,5 /1511

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

s Jelaall e il Allad) s Aules 53l Byl LA 2!
Q JHow c/oyou maintain the carbattcnbs?%,w\ Lyllags Bliall Ladlsl a1 Sl oW 2 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.

Ayl als 1 055 Alle Byl s oy Torad Aol ioj 54405 Bledl Dupllay 0 JLe 518 emae s (D
July wlaall @siae o el Lils saalall Dbl gt 05Ss of e pmpell (2)

Flaall e MY e A 0555 s . ol Jleaiand 2 (e Aigh 35aT Alladl ey fa_\;®

B @Newton100m 3Ll fuoldt af pandidf 5LG elyjiatt .
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A

No.

Dry column
Primary battery (simple)
Al 4sllay
It cannot be recharged.
Lo Balel oSy
The work stops and be

expired after consuming one
3 of its constituents.

aie Ldsrie (gl Lles adgn
LebisSa aol Il
Its vessel of zinc represents
the pole Negative.
Oyl (e gyiuas (2Ll slegll
b dad, Jiasg

With dry medium
(electrolyte paste) and

carbon column.

o

G381 (e Sy (i o AT
Generate a 1.5V potential

6 difference
(1.5v) W5 2zt

(lon —lithium) batteries.

Q What is ﬁbn~/l't/7/l/m battcry)?

Ch-4
Battery & EMF

QI [/T//hlat/-s t%e-d#ercncc between the car ba ttery and Jy cell (c carbon -zinc)?

Car battery
Secondary battery

gl 4yyllay

Can be recharged.
Leds salel Sag

Consumables components
can be replaced to continue
their work.

A LabigSe Jlotiiael Koy

It 1s made of plastic or solid
rubber.

YA OR foiean @)Lﬁtj\ 9‘.&}”

With electrolyte liquid
medium, lead plates and
lead dioxide.
Jilee Gl oA gl oy callis
weuSsly palioyll (e wilimy
ool
Fach cell generates a 2v

potential difference
(2v) Wy 2l S

§(psetelll — gall Apllay) 5 33,0l Ls

A 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) and

others.

oo daadl @ pusiad llgad ol Caaas of O3 LSS hiye Lemd Bolel oSay &1 gl byl e 593

Lanes (MP3 Player) acwsll cdliswg Ul caslg g ol o8 Jie 4 9 ASI¥ 532!

£yl B A pmall i
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Battery & EMF
W/zatarc the lithium jion /Jattcr_y componcnts? $(psedeldl Osal) Zt:Ua_: _.Ei; u- - |
This battery consists of: .

(I) A solid cover especially designed to resist high pressure and the heat which |
generated nside the battery. .

(2) The cover contains three thin layers wrapped mn a spiral way.

These layer 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).
(o0 Aplladl sda (gSu
Aleml ol plase e Gizmsg Laiall o=ty cnte B2 (1)
iJias glyidl sdag lsd JSChn Adgale day ailid O e dlslay M gimy (2)
(LS 53l 58) Jladl (D) (peiall clisS iS5l on goiams) cemoll il ()
(0308 (0 giums) ludl Ldasll (C)
(A 5o e 35) Gl o ASTT Jolma 3 8ogeie WM sl 01555 (3)
Q Wﬁat the purpose of the insulated /aycr in the (lon ~ /ft/nbm) ba ttery?
Spgalalll gl Ayllay 3 ALall Balll 3929 e 2yl Ls
A The thin insulating layer 1s made of plastic which:
e isolates the positive pole from the negative pole.
e Allowing the 10ns to pass through them.
A o595kl Sliss¥ zlewd! ¥ AL dxgaiall (e gl dmpiiall J3a) @

Q Wﬁai’ the ditference between the Eat'tcry (ion -—/it/7ium} and c/ry cell?

A Sdlall sganlly @il Ol Asllay o )18
No. Dry battery (dry cell) Battery (ton-lithium)
Primary battery (simple) Secondary battery
! adsl allay L3l Allay
It cannot be recharged. Can be recharged.
2 Lot solel Sar¥ Lgoess Balel Say
Contains an insulator that
o separates the positive pole from
3 Does not contain insulator. the negative pole.
e gpinid Rt ot A S WIB W oo
L) Aially
Dry medium (electrolyte paste). Electrolyte liquid medium.
1 (A 9 ASI Bgzee) Sl Lases Sl AT Jileo Jaeg
You lose (209%) of its charge in a Lose only 5% of its charge in
5 month when it 1s not used. month if it 1s not used.

QAL“SJSM“*"}“)«.—‘WQWMQO%M

.‘al.,\_-:um| 09

B @Newton100m 3Ll fuoldt af pandidf 5LG
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| Fuel battery

i Q Dcﬁnc the Fuc/battcry? Sosdgll Ayllay Byc
It 1s a cell which 1s able of generate an electric current depending on fuel (chemical
material) which supplied by external source.
e slyaraly Jaxd o Llsaia ot ¥y ol oima om0 35a)l e Laslarely Syl addys e 5,005 s (a9
29yl 3989 Wyllay Litel (o 39891l Lok 935
This kind of battery does not stop working, as long as 1t 1s fed by fuel, for example
hydrogen fuel batteries.

Onz ) 0589 Ayllay LIlie 39800l 5935 cuals Lo Jaall e caBony ¥ byl ) (40 goudl i

hydrogen fuel cell

Q Dcﬁnc the ﬁyc/rogen /: uel cells? SOt 9l 2989 Asllay Bye
Hydrogen Fuel cells convert the chemical energy to electric energy depending on
chemical reactions, hydrogen 1s usually stored as liquid 1n special containers.

|

|

|

|

|

|

|

; S o somted) O3y SaasSl Jelanll e sLeze¥ly 2Ly Bl I leasSl GBI Ligons e (Jond bl 3585 Aty
. Fuanis Sbsl> 3 Jila
! Q What is the basis of the /yc/ro‘gcn fuel battqy operation?

| SOz 9l 2989 Ads J51s gyzmi G Al cilibeall (2L
i A 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 shows the
mechanism of the reaction in order to produce electric energy.

S| DA o dde Jiames gl (axusSo¥ly (a2 9yl 3l oo IS dmiy a9yl 3989 Ads Joe IS
ALy S Bl 2 Y Jeladd) 38010 o0 giats 28LyS dlbg el JI Jomrd
Q /'"/ow many volts genera te a 51'/75/6 cell fora fuel ba ttc::y?
Sonz el 3989 WS (pe 85,81l Al g3 Lilgd oS
A The tuel battery consists of thin boards:
e Fach cell generates electric potential difference of (1V).

e As the number of boards which are linked to each other in series increases, the
potential difference will be increased.

lasls Liled Wlgs 2,05 S @

A 3y 8aly I a5 sl e Aog Il WISN (00 ducy @

@ #hisall 8 A8 saell s @Newton100m LML ol of ysa it 505 [
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Q Mcnt/on some uses ofﬁ/c/[)att 7 Sogdgdl Ads cileluiwl (o SO
A Fuel batteries are used in many modem applications such as:

(1) Computers..lewlz! é

|
|

(2) Operating modern cars and satellites..aeluall jLed¥y atul Slyladl Jaid § |
Q (ZO] 9/'1 ) W/7at are the Propcrbcs of. ﬁgdrogcn fuel battcrrcs”;,ag yllay paibas £ L i

Sinz 9yeed!

1) It does not contaminate the environment or the consumption of ordinary fuel which |
can affect the human health because hydrogen 1s extracted from water by oxidation, *
and returns to water again. |

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

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

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

aelinll 358511 salial Hlad 51 5l Sy e @)
Llenra] ie dnal o AiSen BlbsT cared¥ oz sl Lz st @)
Taz 2l Llas 5.5 @)
bl glsil 3l e Bylia ishe Layec @)
Q Oassi@ the follo wing batteries:
( 1) Moéi/c ba ttery. CZ ) ba ttery used in remote control devices. (3) car ba ttery.
(4) car battcry opcrated /yc/rogcn card. (5) A ba ttery consisting of a copper-

2l allad! e
Bylead) Allay (3) sy e @Sl Bzl G Boamiadl dladl (2) sl alay (1)
& Obsein ooyl e b lady bt cizge wad (e @58e Wyllay (D) onz gyl @8lay Joad Q1 bl 2slhay (4)
Logdlof sl Jyllna
A (I) (Ion - Iithrum) Secondary battery.
(2) (carbon - zinc) Primary battery.
(3) (car battery)Secondary battery.
(4) (hydrogen fuel battery) fuel battery.
(5) (Danel cell) Primary battery.

Q MEx 17/1: What is meant [)ﬂ electromotive force (emf)?

TASL S Aad ) 3551 sgmall Lo /1517

|
|
|
|
|
|
|
nega tive electrode and a ncgaf:ivc electrode in the solution of one of their salts. i
|
|
|
|
|
|
A It 1s the electric potential difference between the negative and positive poles for any i

battery when the electric circuit 1s opened.

£ Lyl B A sl
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Agiae Al ST B3Il 0585 Leaie Ayllay (¥ bl Cdnally Gl Cdadll oy GLASO izl 358 (2

In order to move the electrons within an electric circuit, it would be necessary to give
these electrons energy obtained from the battery. Measured by Voltmeter.

Gained energy

Electromotive force = .
charge quantity

f w
emf = —
q

The unit of emf 1s: =
Coulomb

Q Example (book p. 60): M.Ex. 16/1 with change of the numbers:

An amount of electric charges (q) has flowed (10C) through a battery. The battery
gained energy (w) of (20]). Calculate the electromotive force (emf) 1.e. the energy
gained by one Coulomb.

/B i 15165 :(90 0 US) Jlie
Slade s . (20]) Laylase (W) 28l cuwisls aylky M5 (10 C) Layluze () 2L,y Gliddl o 28 colud)
(a5 0336801 LSy &1 A3lall 61 ) (em) 2l I dasladl 55411

A Solution:

=—=2v

w20
qg 10

emf =

Q Wﬁat is the internal resistance of a battcry? §(yacll 2l |l Anglall) 5 394aill Lo 1w
The reaction caused by the media material (chemical compounds) inside a battery for
the electrical charges movement.

1) 50,06 L 309 LS sl ddl AS,m) Ayl dl U5l (ALK SLSL) Jasesl 8ol Leas (a1 25LeY1 2

£yl B A pmall i
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h Questions of chapter four » =T

1. The unit of the electromotive force (emf) 1s Volt (V) and equals:

22 @ bl 0 < d <

J
4
c

|
Q1: Choose the correct statement for the following: :as¥ ciball s JSI dremiall 5 5Ladl s :1 |
|

% (b sclgnl %(d) %(c) é () 2 @:gsbuss 2l o (M) A5 203101 30 (ol 3 |
2. M.Ex.11/1: The simple Galvano cell 1s: .
O a) Primary battery. b) Secondary battery. c) Fuel battery. d) Rechargeable battery. |
Lyl (d) 2589 Ayl (€) gl ayllay (b) Al Ayllay (a) 1 Anpe) AlalTl 2dsd) /15115 -2 ™

Adel Allay (@) iledl il ALLE
3. MLEx.12/2 - 14/1: A car battery of (12V) is consist of six cells connected to each other: I

O a) All in series. b) All in parallel. .
¢) Three cells in parallel and three cells in series. |
d) Two cells i series and four cells in parallel. .

foan) e Abgiye WIS cw o0 058w (12V) 2alyd @l 55ldl 4k, /1514 $ 2512, |3
Slsall e 65! 83y Jlsall e Wls &3 (0) il e Lagar () il e Lpngar (a)
sl e s () iyl lall e L5 2anly J1sall e olls (d) |
4. In (Lathmum - 10n) batteries, the msulation boards between its two poles will carry: :
O a) Allow 10ns to pass through it. I
b) Allow electrolyte solution to pass through it. )
c¢) Allow the 10ns and electrolyte solution to pass through it. I
d) Does not allow any of the above to flow. -
(©) L 59,8 el ASIN slomal Lol () I3k 59,4l Sbigsdl 7Ll (2) e Lo e sl syt Jand ol il gl 3 |1

el o 61 bl e ¥ (d) LIS 59,01 sl AW Jgloelly Slige 7 Lawed I
IS 59,AL Sligd 7 Lewdl (@) ilszd! |

5. When charging a car battery, the amount of: I
O a) Source voltage must be slightly greater than the electromotive force (emf) for the |
battery. I
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 1s much greater than (emf) for the battery. I
lasa u!ﬁ &u)m E)Ly.«.“ zl..v_)Ua.o Ooeds Jie -5 .
Ayl dd (emf) asl,(SI Aadludl 5581l 5laie (e Meld AT yuall 2lss (a) |
Ayl ) (emi) 28l (S 2aslul 55all 5lade o yiel siuall 2adss (D)
Ayl ) (emi) 450, 2aslul 554l lude Golud suuall Aalss (C) I
Ayl 1 (emif) 250 SO Aadlull 55311 luie (e 1S ST il 2alss (d) |

Ayl d) (emf) 4aL, SO 2adlall 5550 Hlude (e Meld 4S1 suiall 2alss (a) ilse)

sbi@ll (2 AD paell o2 @




* 0. Hydrogen fuel cell converts:

Al S Wb ) aslesI 23l (b)

An example of this types is:

>

a) Electric energy to chemical energy.

b) Chemical energy to electrical energy.

¢) Light energy to chemical energy.

d) Electrical energy to light energy.

il Bl J1 2300 B8 (1) iagns e oS o syuial 95 s -6
ALy S @b ) 2slesS @3lall (D) rolgmdl Absis 28l I 2l S @slall (d) 2480, S 48l I aggall 28l (C)

Q 2: Whatis a 5cconc/ary battcry? Giive an cxamp/c?

1) Car batteries. 2) (Ion - lithium) batteries.
dl Jemntd Lpd wg3sell sleasSIl skl Jelans Llae oLdly Lad Bole) oSy I ALy clylladl (e g3 (2
okl Ggal Aylang Byleaedl dllay Jio A6l S A8l
Q 3:What is the type of energy storedin a scconc/a(g ba ttery?

Ch.4
Battery & EMF

L Jlia 583 Sgiledl dylladl Lo 12 0

A This 1s a kind of electric battery which can be recharged. During its function, the
chemical material mside 1t react, and then the chemical energy stored in the battery
will be converted into electric energy.

98yl uyllay 3 B g3ell A3UaSl £45 Lo 3

A The chemical energy stored i the battery will be converted mnto electric energy.
AleesS Wl JSa e ALy S A8l Leb w95l A3l
Q +(2019/1) Exp/ain by c//agram the process of cﬁarginga car ba ttery?

$Byleadl Bylly s Alos aoy Il iy A

The source (Charger)

|
negative pole~—_

¢! positve pole
‘/ |
12

14V

Car battery

negative pole
. /
v

the battery plates.

Q 5 Wbat Proccc/urcs are needed in order to maintain the carbattcry?
Slelaly B! &yllagy Lliall Ladlasl a1 &lelyo¥l pls 5 s
A 1) Avoid extracting high current from the car battery for long period of ime. 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

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

Alladl (il 1 6355 lle Byl g catns Lot Alghe k03 858405 8yl Bopllny 0 Jle Lt e s (D)

by il giue o el Leils gasladl dylall Gyiae 0550 of e poy=ll (2)

liall e Yl e A G55 a5l Jloaiand 0 Asho 5780 Byllal L5 pue (3)

£yl B A pmall i

@Newton100m LML ol of ysa it 505 [
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Q é: [ ist four Pieccs of device’s in which a dy battcry is used?

Sadlat) &yladl Led Joaiud 3yl anyl ,S31:6 0

A Dry cell 1s used 1n:
(1) Torches. (2) Generating electric pulse units for remote controls.
(3) Cameras. (4) Electric children's toys.

(U5 A58 @sapl) ans o oSxll 3321 @)

(2 0al801) oguall =1 e

ALy Jalvl o) @)

Q Je W/Iat are the loropcrﬁcs of. /ydrogcn fuel? Sonr el 3589 Als Ll ple 7
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 safe to use.

|
|
|
(5e310) Ll 3521 @) .
|
|
|

3) It has a very high working efficiency. It directly converts the chemical energy to
electrical one. So there 1s no loss of energy.
4) It lasts very long compared to the other kinds of batteries.
aelinll 358511 salial Hlad 51 5l Sy e @)
Llonta] e sl o AiSan Bt carad¥ oz el Lz sliss @)
Taz 2l Llas 5.5 @)
alpllad) g1yt 3L 2 2ylie Lok Layec @
Q SMEx 1272~14/1: Wﬁat are contents of- a) Dry battcry. b) Lit/mzm — jon
battery. (e S lisSe b /1514 $25125:8
$(podell — 0al) Bllay (2)  SA8LR! 2kl (1)
A a) Dry battery consists of:

e It1s a cell which 1s dry medium.

e It consists of a vessel of zinc, acts as a negative pole.
e There 1s a bar of carbon nside zinc vessel which acts as a positive pole.
e 'The carbon bar 1s surrounded by electrolyte paste (made of ammonium chloride, zinc
chloride, water, manganese dioxide and carbon powder).
e The vessel 1s closed with an insulated lid.
il daaS Jaay cumylidl e sleg oo alls @

iozge i€ Jeay 090l (0 Dg0e S lay U2y @

Gyzmane 9 il Syl cslo ol sl caguisa¥l dslS (e (19S) Al g ASY Aiizme 058l Dgamy laymy @
(095,31

ke solow (el cleg (Jony @

Jlaal die Sl s by (1.5V) sgamy Tylladdl ghad o JLnS stz G2 gy JlaosSll Jelanll ammll, @
Aumyls Aagliay 5,500

el B A pmall i @

B @Newton100m 3Ll fuoldt af pandidf 5LG
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"b) Lithium - 1on battery consists of:

This battery consists of:

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

(2) The cover contains three thin layers wrapped in a spiral way.

These layer 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).
(o Al dl sda OeSss
Alaxl oLl plows e goizmg baall Jomiy (nte B2 (D)
iJted il adl sdag aled Sdn Aagale Aad) il S e dls oy | geimy (2)
(poedeld) cUsS wuuSol (10 g oiuan) umsll il (a)
(099,801 0 gginan) cdladl daall (€) (ledhd) 8sle ¢10) J3ladl (D)
(A 5o el 39) Gl g ASOI Jgloma (8 B)gade AN sl il (169 (3)

. Problems ‘

P1: Calculate the amount of work spent on a moving charge of (2C) in an electrical
circult containing a battery with electromotive force (emf) (1.5v).

sl Legd Al e gizs 4LyS 55l § (20) laylade 3=t ims e Jodidl Jadd! ol 11
(1.5V) golus (emf) 450,01

w
emf=;=> W=emfxq=15%x2 =3]

P2: The electromotive force (emtf) 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).

Ll clyma) Byl dl 53935 gl Jasad! Hlasey (12V) yllad (emf) 250, S 2adlall 55all s 13112

A4S =all () sddl jlude ceus! (120]) (@)

w w 120
emf = r =
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Chapter 5:
@ Energy and electrical power JJ)

Q Define the (electrical Power)? Sl S ytil]) 5 392l ] Lo /o

A Electrical power (P): "The amount of energy which is consumed or used by an
electrical device in a unit of tume" 1s given by:

Energy
Power = ————
time
E
P=—
t

|

|

|

|

|

|

|

* Power 1s measured in units (Joule / second) and is called Watt. i
() ol 5§ (B) AlingS Bl 0 e Sl Sy Lo slio () oI Gyt

ol zar (1) Sratiad) of Al A6l SI SIS toi (B) 260, SN ill tas (P) s |

Q What is the different between the lump with power of (20watt) and another lamp with *

power of (100watt)? |
S100W) 5, e 151 2oy (QOW) $iy esy ploms i DY |

A Means the lamp with power of (20watt) consumes i one second (1s) 1s energy of =
(20]Joule). |
While the lump with power of (100watt) consumes energy of (100]) m one second *

(15). I

S lall aiteh] § (100)) cllpay L) 7 laall Loy A5 o (L0)) s 150 2le)) 5 llay S5 7 laal] o G
Q An electrical device that consumes energy of (18000]) in five minutes, what is the
average of electrical power consumed by this device?

Sl lia § Spatind] 5yl Joiro Lod (5il65 s § (18000)) Lay)io 5Lb potivg FlopS iler ip
A Solution / At first tme must be converted from minutes to seconds:

t=5min = t=5%x60 = t=300s
Then we calculate the power:

,_E_18000 180
T~ 300 3 @

el B A pmall i @
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* The electrical power of a device depends on the amount of current which flows in
that device and the potential difterence between the two ends and i1s given by the
following relationship: P=VXI
il G ! G e Syl 3 el I e oiad Lo o) il 5] *
* If the amount of current flows in an electric device (1A) and the potential difference

between its two ends 1s (1V) then the consumed power in the apparatus equals (1 W),
thatis: 1 Watt = IAmpere < 1Volt

“ The electrical power (P) can be found by the following relationships:
P=1I?>xR
Or Dy the following relationship:
VZ

P=—
R

Q What is the electrical power of a device depending of?”
SLo_jlp) AiLoySI 5yl hoind MMe /o
A 1t 1s Depending on:
(1) The amount of current flows in an electric device.
(2) The potential difference between two ends. According to the following
relationship: P=VXI
A A8MS) (59 . 4edilo i et 358 (D) Slemd! U3 § bl | il yltio (1) (e caini /7
P=VXxI
Q Explain an activity for calculating the electrical power?
§uilpg S Syutdl] ol A (o LliSos i 2yt /o
A Tools:

Llectrical lamp which works on voltage 6V and power 2.0W, battery with voltage
oV, Voltmeter, Ammeter, electrical key, connections wires.
Steps:
1. Connect the system in the electrical circuit as in figure.
2. turn the electrical circuit "On" and record the reading of the ammeter (the amount
of circuit current).
3. Then record the Voltmeter reading (the amount of potential difference at the
ends of the lamp).
4. Finally, calculate the power by applying the following relationship: P=V x I
(OV) tsthys apllay (25W) ting (6V) autlpis oy fling s + Ll g
St Do) ¢ loyeS gl o ol o sisailyd
rblisdll Slahs
slell Sl 5 oS auily S 1l § 550 Losyi @
Belyd U o (Bl L ltia) fiuo¥] belyd Jrmads Al Sll) #liio §lii @
AN A3 Gty Gyotil] i [y o lesall G e ! 308 y1utio) sivotlyill
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Q Ex. In the near by the diagram, an electrical heater operated by (290V) resistance of*
1ts heating bars (one of three bars 1s 88Q) Calculate:

|
1) Power consumed by one of the bar. £) Current flow i one of the bars. I
] UMl al doglio cilsy (220 V) Layliio dcilps Lple cdali 36LyyS 5050 /525125 (97 40 liSH) Jlio |
)] Dl T § ol | i) (2) o] ] mi G AShisd | yid) (1) 5l tdis cesum! (BECD)
Al § 2agling dulyd sgmsl) AL A3 potiiad Syuiil] oLt (1) /‘,w/
A 5 V2 _ (220)2 220 X 220 48400 ’
R 88 88 88

= 550w

(2) The power supply can be calculated m two ways:
(DP =1xV

I = 550—25,4
v o220
vV 220
@Il===—=254

Q Pl: Calculate the current flows i an electrical device of (1000 W) and operate at a
A voltage of (220 V). Lgud dwilsy S 51550 § colaall il st :1 o (1000 W) Laylsio 3eilys e Jaiy (220V).

Solution:
P=IXV
I—P—1000—454A
V220

|

|

|

|

|

|

|

- JIvoblems ‘ I
|

|

|

|

Q State (List) some practical applications of electrical power in our everyday life?” I
Sipogul! Lisles 3 Al SI yudl) dlonl] Sliaeaill irns 1S5/ / o |

A It is consumed in our houses, factories, business shops, hospitals, for the purpose of "
lighting, heating, cooling, and operating devices.

Uy 5: LY o i) s dilad g dylat)] Jlally pilially SLd] J ratind o> Leogpd] Liiles § 528 S licdas §yusl)

|
Al ST 832 Juddidy iyl |
|
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"Ex. The lumps (a,b,¢) in the diagram are identical. Show W]HC]] one of the lamps will

RS  Third (@) Class__ NS

have more lhight (brighter). Which one consumes more power?

A We see that the lump (c) 1s brighter than the lamps (a and D). this i1s because of the
mcrease in the number of battery in the circuit of the lump (c) that 1s higher electric
potential difference n the lump.

So the current flow increases in lump (c). the power which is converted from electrical
2
. . . %4
energy to light energy i lamp (c) 1s largest (P = T)’

Q Ex. The following identical lumps (d,e,f). Which one of them glows more? Which
one will convert the largest power?

A The lump (d) is the brightest. The lumps (e and d) will be less bright because of the

mcreasing of number of lumps n the circuit,

This will lead to an increase of the equivalent resistance in the circuit and decrease in
the amount of current flow there.

2
Lump (d) consumes more power (P = ?).

connected mn parallel. Both of them were connected in parallel with a battery of certain
voltage as in fig. fill the blanks m the following sentences by <, >, =

1- The resistance of the first lump .......... The resistance of the second lump.
2- The current tlow n the first lump .......... The current flow in the second lump.
3- The brightness of the first lump ......... the brightness of the second Iump.

4- Potential difterence between the two ends of the first lump ......... potential
difference between the two ends of the second lump.

1- First lump > Second lump.
2- First lump > Second lump.
3- First lump > Second lump.

|
|
|
|
|
|
|
|
|
|
I Q Two lumps, the first indicated as (60W) and the second 1s indicated (30W). they were
|
|
|
|
|
|
|
|
i 4- First lump = Second lump.
|

£yl B A pmall i
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(| Electrical energy and how fo calculateit | '~~~

We can calculate the electric energy by using following relationship:

E-Pxt

Where E represents the electric energy, P represents the electrical power for the

device, t represented the time.

E=Pxt i)l Y 3o 4L SN IS olus K
il Jras € lezmll 360, SN 8yuill Jios Poagly S 28IL) Jioi B o) o

Example (book p. 68): A hair dryver with power (1500W) used for (20 minutes)
Calculate the amount of electric energy consumed by the harr dryer?

LBl i cownf (1500W) Ciizl] 5,46 cilsy (20 minutes) 5.8 o s Ciizo Joriwi (680 liSN) Jlio
Sedizzll 3 pativd ! Al SII
A Solution: we must convert the time from minutes to seconds:

t = 20minutes = t=20xXx60=1200s
E=PXxt=1500x%x 1200 = 1800000/
~ E=1800K]
Q EXAMPLE (Book 69): M.Ex.11/1: An electric teapot uses potential difference of ™
(220V), an electric current of (10A) tlows. Calculate:
1- The teapot’s power. 2 - The electric energy consumed during (20 s).
A G ¥ Cils G ol (P20V) sy (36 e oty FlipS s Ga] /o185 ssits 15115 (69 40 125N Jlto
(20 s) 5 Al ) 46l S LS -2 5y ¥1 5yud -1 ) (10A) 595
A])P=I><V=P=10><220=2200W

HDE =P Xt =2200x%x 20 =44000] =44 K]
An electric teapot with a power of (1200W) if the current Howing i the teapot (HA)
calculate: (1) The potential difterence between two ends of teapot.
(2) Electric energy consumed during (30 s).
autlyill (1) 1ylado Lo (5A) g3 G oawil luih] 581515 (1200W) Layluiiio Gyutiss hons flory st in i
(30 5) S5 aShad ) 251 (D) lent! oo Lple Loy S/

A

2
(P=IxV=V=r

1200
V= = = 240V

) We calculate the energy consumed during (30s):
E=Pxt=1200x 30 =36000] =36k/

el B A pmall i
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'. Colculate the cost of electrtcity ‘

Q On what does the amount of consumed electrical energy depend?
Slpnl! 5 Ak ] Lol S 28U datai [3ls e

| A Electrical energy depends on the amount electrical power of device. According to
relationship:

E =P X t:adMel e sleze¥l jlezt] 5,3 Ll lazei

We can calculate the cost of electricity used by operating a device for a certain period

ume:

AN A5 S o 3l ST 352¥1 5 A jal | Aoy S A5 LS 2l L (e
Cost=E Xu.p
wE=PXt

Cost =P XtXu.p

where: Cost of power, P electric power, t time, w.p 1s unit price of unit energy.

Save and do not forget:

|

|

|

|

|

|

|

i 1ime (1) 1s always in seconds (s) in problem solving, but in COST” problems must be
. m hours (h).

| Siladl Jsl> 3 (5) Gilsthe () ol 0555 Lasls
. (haelad)) s 5555 il ol5 (COST) 350, S B31LT) 26K Dl 4> § Lol
I Q M.Ex. 16/1 With change numbers:

|

|

|

|

|

|

|

|

If you can use electric vacuum cleaner for 30 minutes consuming power of (1000W)
and the price 1 a unit 1s (100 Dinar/(k W-h). What the price that you should pay?

(1000W) 555 clhpud 2udst) cilsy (30 minutes) 5.l 4oly,S duwiSo colarial 13] /155 iz 15105 4o

Dinar

) S [of] b g/ (pads

Sdeds h"!’-”c—u’}@ Led . (100
A Solution: at first we must convert time from minutes to bours
30 1

t=a =>t=zh

P = 1000W = 1kW
Dinar

kW.h

1
Cost=P><t><u.p=1kW><§ h x 100

~ Cost = 50 Dinar
HW: (2019/1) An electric boiler consumes power of (2000Watt), it worked for

(4omunute), what is the cost of consumed energy if the price of 1 (kw - h) 1s 100 dinars.

£yl B A pmall i
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Electricity in our houses

Q How can we use electricity safely in our houses?
Sl Sy Lisgy 9 o LseS pltieie] 5Ky auS

A Llectric establishment supply as with electricity through to wires and the electric
alternating current flows through them with potential difference of (220v).
The first wire has potential difterence of (220v) and is called the live wire.
The second wire 1s called the neutral wire (cold) which also carries current, but it 1s
earthed at the power station so its voltage is not as higher as in the live wire (L).

S > G L DB coglid] L) olads Co> 1Sl S 2Ly ST BLL)) clbze Lsgii
(220V)

(L) Jolazl] llal! (aay AN llaad) Lol . (GlS)) o) bl (nsarg (2LOV) suap 3106 So¥T L)
LoS Llle ] sty (3,8 585 UL A5IL] Jlaoy] llams cic (o550 09509 «Aizded] coly 095 s
) el 5o

‘ Eavthed Circuits: ,

Q What 1s meant by:
(1) Farth wire. ML Ex. 17 (2) Plug with fuse.
(3) Fuse. (4) Disconnect device.
529l gl (4) ol (3) oo il 5 utlel] (2) (21 75) coost) Al (1) 330l Lo foo
(1) Earthed wire: 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 carthed wire.

This will make the shock less dangerous.

Ln ] gypds dridsy Al SI ddal) Joriug po ¥l Jumzo cllas g o 5L L] @

s Uiy Les lezl) aell illy w2l cllad] o poled G e (25T I Al ST

Al S ddnnll

@ Plug with fuse: It 1s consisting of the live wire (L) and the neutral wire (N) and the |

carth wire (1) and the fuse. Their role is as a safety precaution to avoid an electric =

shock. |

s o S i S Aoy 5 Syl 50 A(PUUG) ool 53 uslil] (2) I
pesolilly jo y5l) cllad) 45L5Y0 (N) Jotezl] clladly (1) =)l il "
|

(@1 4) LS GLo¥] Uilog (30 59
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@ Fuse: It 1s made of metal wire, so it has a certain limit to resist an electrical current, if’
the current 1s more than limit, then this metal wire will hot and melt. Then the electric
current will cut oft. 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.

v' The Fuse must be connected in series with the live wire before the current enter

the device. (2019/1) ¢

s o 58 Byltde i s ety ¥ Aibly 8ylesmnil Doy 5515 UL (FUISE) mporlid (3)
o Jotll Ly Loy wnjlyunidf aiSG Ayl dmpet] (g intic il Lia Lill sl 15L5 @
Al Al ST DLl o Al ST 55023 Golam dziglsg 505011

@ Disconnect device (Cut Over device): It 1s an electric device disconnects the electric
current automatically in case the current flow exceeds that which was planned.

o ATl ali] U § [lals oS Lall pbody pady oS Sl 5 Bs9ill abls (3) | a0 2 y |
| N _ i
Q M.Ex.10/3: What 1s the purpose of disconnect device i the

circuit? How can be connected in circuit?
Sy iS5 Sl SI 31l 5 6s9)) 2blS puisg (yo 561N Lo /3310 o
A 1t 1s an electric device disconnects the electric current automatically in case the current
How exceeds that which was planned.
1t 1s connected in series with the live wire before the current enter the device.
il o Mol Byl Losyss o350l) ol Ll o fST oL olad] Al (5 Lilils iy ST Ll abais s
Q M. EXx.16/1: What is the purpose of:
(D earthed wire? (2) Plug with fuse (3) Fuse? ()disconnect device?

551901 abols (4) Spsolill (3) 55,91 abols (2) Spuolit 35 il (D ifloriad o pispi Lo /15165 o

A

@ Uised for the electric safety to avord the electric shock.

9 Therr role is as a safety precaution to avord an electric shock.

9 It 1s used to protect the electric device by cut off the current when there is a current
How more than a certain current flow.

O 15 disconnects the electric current automatically in case the current flow exceeds

that which was planned.
Al S Ao l] po (0 s LISy AMal Slul 0 il S G521 Dlen @)
Al Ll (o Ll ST 58T Dolamy g S Sl o 51 al) il Lo 2asS trii )
el 23 S Letl 0 Al 50231 ol dzicsy )

S5l masall el (o AST oL s Al (§ Lilals LS Ll alads 29 )

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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- Avoiding an electric sl)ock ‘

Q What do you mean by the earthing connection?” What is the purpose of 1t?

Slo 5LAN Loy Sianylil! Aelany ai fiLo -y
A The carthing connect is denoted by (=) and 1s one of the safety precautions electric
device with metal covers are usually earthed to avoid an electric shock and protect the
device.

Gtal] [ DMe 55 Loutie Ll ST 55250 u-’;L')-éﬂ/OL‘WuUL“j L;-»/w ( = ))'@Jb Lé-')-‘)—‘ u"w[‘"-” Lloe
Q How can the earthing connect pr otect us ﬁ()m C‘]C‘( {ric Shock Z

§uilp I Ainuanll o priyltl] dulac Licorni CicS ging iy
A The earth wire 1s 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
m the human body.
llaad! (ol L) G5 1S i ¥ s daglia o ST It Srtdim Al ST diaglio Liglé cllao ga o[l Ul
akdd] 0385 Ol e o puad 8yils 9825 jleal) uodll] (618 Loglin) pasiid] pur § lak¥y (i)l daslil])
Q M. Ex. I3LE: How to avoid electric shock? Sailp S Al uimi oty S /1 39 o
A We can avoid the electric shock by using The earth wire is normally thick, but its
resistance against electricity 1s very weak, less than the human's resistance. Therefore,
the current flows in the wire but 1t doesn't flow in the human body.

bl i Sphn decoil] diagliog Licle (955 Sile 39 o s5l) cllad] Jlariv! S5 o Ll S dirwal] iizmi 3Kay
doglil]) Hlud ¥ pur (3 colacis Yy (Spisal] Loglill) cllad) § coluis oS Ll ) o lad ST o doglio o
(BT

1o protect yoursell from danger you must be careful and follow some procedures,
what they are?
SolipgSI polics o tlauii gami) lpeliif ey (J) dodad! i fpn) Alo e
A 0 Do not touch anybody who 1s exposed to an electric shock, expect when the person is
1solated from electricity.
O Avoid putting any metal body with hand into the plugs (nail or un insulated wire).
6 Do not leave wires without insulation.
a Avord to let your body connect between the live wire and neutral wire one or between
the live wire and earth.
by S ytims e dhad ey Y] 260yyS dino JI oprio paid duwsdlo puie o
el S A 3 (Bl o) el oo ks e i3 i @)
(e Gy 2giSe) Birgso ¥ i pic @)
s Il Ul o pamn 53513 ey 2AL5 5 55 oleil] Ly ol llaal] o s Sy o i @)

Ll B A8 yaell 3ika

B @Newton100m 3Ll fuoldt af pandidf 5LG
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Questions oi Chapter five

Q1: Choose the correct statement 1 the following:
Ay alhleed] o S dmizial) 5 L] 5] A g
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.
sy Ol iy (asolill) 5y9)) abols -1
A el po Silsihl e () panld] cllas po (©) Jolatl] cllad] po Jlshl e (D) . ll cllad] po Jlsih e (2)
! el o Sl e (2) colsz )l
2. (kW-h) is a unit of:
a. Power. B. Potential difference. c. Resistance. Od. LElectric energy.
irlid sumg 2 (kW = 1) 5T (dcls — L5 55T -2
Al S AT () ol AL, ST A5 (d) aglil) (C) pztl Gré (D) Syl (@)
3. One of the following 1s not a unit of electric power:

aJs b. Watt. cAxV O dJxs
Al S Syl Sty ) AN St gl gt S
JXs @iksat JXS() AXV() ~ Watt (b L@
4. An electric teapot uses (1200W) if the current which flows i the teapot 1s (VA), what 1s
the voltage which the system work on:
a 60V b 120V e 240V d. 600V
Cilell Ik Lple Josy &) 2utlyill slado ad (OA) 50w § bl 5Ll o6 1515 (1200W) Laylaio 5yuss Jary oS sLs 30) -4
240V (©) :clsztt 600V (d) 240V ) 120V (b) o0V (a)
J. Electrical device consumes energy (18000]) in five minutes. The rate of power
consumed Is:
a. 300 Watt. b. 180 Wart. c. 30 Watt. @ d. 60 Wart.
il SI doglil] olid bty P 35¥] Sldmg )] il -0
60 Watt (d) .cls=t 60 Watt ()30 Watt () 180 Watt ) 360 Watt (a)
Q 2: Give the reason of the following: il Lo JleZ p

1. The fuse 1s connected to the electrical circuit of the house in series with the live
wire before providing the electric device with electric energy.

il S AU il ST G5 et i slalt ) mo JIsill e Jrial) ailoySI) iyill] § aolidl dasys /1511 5 15145 (1)
A 1t 15 used to protect the electric device by cut off the current when there 1s a current
How more than a certain current flow.

535 5T olp Jial! ASI Ll e sy Jillg M5 (o 6l SI) clizdcd] ppam 9k Jstll e 5s90) 215 Loy
Lolaly Ly ST Lel] abaiy s9.)] abl5 Jazmr A5 U Letll

cliiial B A8 yaell ika
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2.(2019/1) Electric device will be earthed, especially the ones with metal covers.

@Z'UJEJ\WM

el ] ST S5 o paaailos Auiling ST 55025 s 135 /35163 £ 25125 (9)
A for the electric safety to avoid the electric shock.
ilil] o Al S S50 Dlaly 2l S Ainsal] cuimi]
3. a bird can stand on a live wire which has very high power without being shocked.
S Ainy ol G 393 JUal) gl Dl o S0 2l e iy ] illa] 5 /13155 (3)

A Because the resistance of the bird is very large at the point of touch, and the resistance .

of wire 1s very small that lead to the electric current flow in the smallest resistance |
(wire) but not in bird (large resistance). .

ClLcll (1) kST Zaglally el laisd i S Cllal] dopling ol Aais cti e §108 LS s doslio 55 |

GBS o iy

Q 3: Is the fuse connected in parallel or in series m the electric circuit of the required !
device that you want 1t to be safe? Why? :

S5l Saplan coplal] lonl! po Al SH BIN! § Silaithl e ol JIsil! e Lasyy puolid] 5T L 280 !

A The Fuse must be connected n 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 tow .

more than a certain current flow. |

Olo sber! 5 eladbl L] e shcag by I3 o 2l ST limid] puan 9l Sled] a0 Jstll (e puolill b /z
Lol FLySI el abady 5 j9)) pbol5 azer /55 SUT L2l 5305 o

Problems oi Chapter five

Q 1: The nearby diagram represents an electric containing a lump (L), Voltmeter an
Ammeter. If the reading of the Voltmeter is (3V) and the reading of the Ammeter 1s
(0.0A) calculate:

a) The lump resistance. D) The lump power.
(0.5A) e 5:1s45 (V) Acalyill 5:1s8 o eale 1315 « ol Aeatlpdy rlomo e Soimi LiligS 8pils 21y
pligall 555 (2) . pligall Baglis (1) ccsun
A (1) We calculate (R):

R—V— > = 60
1 05

(2) Calculate (P):
P=IxV=05%x3=15W

>

&byt

:
¢
b

S
=
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|L Q' 9 Two resistance (1800 and 900) are connected to each other in parallel. The set is
connected to a source with a potential difference (30V). Calculate:

a) The current which flows i each resistance.
b) The consumed power i each resistance by to difterent methods.
Compare between the two quantities of consumed power 1 resistance. What can you

conclude?

(36 V) ez 38 s ne Aesormll caiyy Gls) e Logres po libgure (902, 180C)) plzoglio -2
I tdlire onidihy doglio JS § aSlpad) yiill (D) aoglio JS § colnd] jledl) (1) !
. A Sells (po griitad f3lo . Aoglio JS G AShiad] Gpill glio ooyl od (3)
I VT=V1=V2=36V
iI—V—36—02A I—V—36—O4A
_1_R1_180_'F_ 2R, 90
! m Second meghoq
" P1=11><V1 P1:I]_2XR1=(02)2X90
Il p=02x36=72wW P, = 0.04 x 180 = 7.2W
1| P2 =L X%V, P, = I,> x R, = (0.4)? x 180
i P, =0.4X36 =144W P, = 0.16 X 90 = 14.4W

* 1o compare between two value of power:
I P, 72 B, \1

= = = —
P, 144 P, 2

. Q 3 A lump has following properties (24W), (21V). Calculate in (kW-h) the consumed
energy during a tume period of (10 hours).
ooj S Al | 23! (k) acls — Ll 9sleSIls o | (217) 5 (2AW) &Lt clival) Jomy 7 losas 2w
.(10 hours) s,/.is

= P2=2P1

A We must translate (W) to (kW) by divided over (1000):

24
P =24W = —— kW = 0.024kW
I 1000

) ~E=PXt=0.024kW x 10h = 0.24 (kW.h)

I Q P4: An electric boiler consumes power of (2kW). It worked for (6 hours). What 1s the
. cost of consumed energy if the price of 1 (kW-h) 1s 100 Dinars?

| o ceale 13) aShrad ) A5Ut) 24K Lo . (6 hours) clelu cow 5l Jid (2kW) §)u5 cllpug LS olisw A

. .(100 Dinar) .»1st (kw.h) ot
I A Cost =E Xu.p
i Cost =P XtXu.p

Cost =2 kW X 6 h x 100 Dinar _ 1200 Di
ost = R inar

cliiial B A8 yaell ika
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Chapter 6: Llectricity and YV agnetism

!
;

b Magnetic Field of Electric Current

Q Explain an activity showing Qersted experiment?

A Tools:

Magnetic needle fixed on tipped holder, Thick wire of (30
cm), battery voltage 1.0V, Wires and electric key.

Steps:

o Lcave the electric needle free to direct alongside the line of
the magnetic field of the earth.

o Place the thick wire over the magnetic needle so that it will be parallel to its axis.

o (Connect the ends of the thick wire to the poles of the battery and through an electric
key. I
o 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. .
e Reverse the direction of the current flow n the thick wire by the 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 key deviates and then settles down in a perpendicular

position with the thick wire and a reverse position to the first
case.

o Repeat the above steps by putting the thick wire under the
needle and n parallel position to the needle.

What do you observe in each step?’

The deviation of the compass needle mdicates to its effectiveness for a magnetic
force as 1t Is a magnetic field. Also its return to its original position when the electricity
1s off shows that the electric current generated this magnetic field.

Conclusion:

The electric current flow in a conducting wire generates a magnetic field around it.
(1This 1s what Oersted concluded in the above experiment).

el B A pmall i
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4

A0V dalyis yll, 30 cm Jsby Lplé clli cogito Jol> e tiind dewiblio 5yl i LLall] &fgsl
AorS 7 lido s dogi ]
blild olehs
25 b lisl] Jlzl) 8iloas dmis S deaablisl] 5,51 ohyis @
Loyl Lilso 0950 oy Lot liil] 8% Gpd Lislih] L] Uami @
ArSI Lzl pey aylodl ohad o Ldill el b Loyi @
Jsb e sa5ae piss ayliizal i (o et liil] 5,0%1 Slimil oMo Gaill o dasd Lill slii @
S il ol Lpassrg JI 37 80X LS jli] £ ladil e Lol Ll
¥ olymil LisMiwe Ll aill (o dat) #Lial) 5l Suteinil] duind uSCay clf3g Lt olmil uSai @
Ssahas S 3 Lo Lo Jo¥ Ulel) juSleo pudgs 5y ] Jobo e s35ac
lpose Of LS gt lido Jlma § L0399 cutuws Ltblisio 535 piay Loy (e Jp 50 blimil o
LsY b lisl] Szl Ida ily JlSI Ll o] e Joto SlorgSI Ll alad die olad! lpasg I
‘Ols aley (L ST
gyl o milia
Lzt o v gg) dmiiinl Lo Jding) Lewibliio Yo ty> sy Jiogo clles (§ (JbygS Lo oolead] o/
(il

Q (2019/1): What is Oersted concluded? sz sl zlzizwl Lo ;o
A The electric current flow m a conducting wire generates a magnetic field around it.
Ll liso Yimo dhpm gy ingo llv § ol lowd] /i

Q A thick wire used 1 Qersted concluded, Why?

Sells Mo otz g9l dpmi J Laclé clla Joria iy
A To a high electric current flows has a high electric field around it affect at the magnetic

needle. Aol 5 G 550 TS Latboliio Yo iy yliil] Jle sl saul
Q In Oecrsted experiment the circuit 1s closed at for short period of time.
Sdan) §ild) GLaT i g9 dypmi F i

A 1o ensure that the movement of the magnetic needle is due to the influence of the

magnetic field. el o szl oo Lzl Jlall il e dils 5031 iS55 o) uSTall

‘ bl (ANl S F 6 Newton100m 3Ewdtls fuslit! o y<oditt 355 (4
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‘ The electric field around a mlmmrj -

‘,{Il‘ﬂiglll wire with a direcl electiic flow. .

Q Explain an activity planning the magnetic field for a direct magnetic current flow in a

straight wire?

Soudzine s § lanis patans ylid) pratbliill Jloelf oilaics als o LliSey bliti gyt /1o 1y 1514 o
A Tools:
Carton, some small magnetic compass, a thick wire electric key, electric battery, iron
powder.
Steps:
o Moake a hole in the middle of the carton and the thread the wire through the hole
and then we connect the electric circuit.
o Sprinkle the ron powder around the wire. Then we switch the electric circuit
allowing the electric current to flow in the wire.
Then we gently tap in the carton. What do observe?

o Repeat the above steps by butting the compass on the carton mstead the iron |
powder. They from a circle, its center is the wire. .

e Switch on the key by close the electric circuit, for a while an electric current flows |
through the wire, direction of the north pole for the magnetic needle. .

o Revers the poles of the battery to reverse direction of the current flow in the wire,
and repeat the above steps. What do you observe?”
Conclusion:

- The mron fillings arranged in a co-Centre circles (close with the same center).

- The center will be the wire and perpendicular to the wire.

- These circle represent the magnetic field lines around the wire as result of an
electric current flow in the wire.

- Represent the direction of the magnetic field at the point where the compass.

>
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@L‘r)fjirlé.r ulLf)ffclm.o _éuchLw WW&MH}L@}J&M J}M@Jj .EL«.(J/H}J//C

gk 0]y e duwolio Liilyd
cblid <lshs

Sl LamY Al S 551l Lasig ($9ill 3859 S5 Ll yrai @

s gl e yiitiy M) § oI et il Liling I 551l 3Liiy wecllaal! Jyo il 53l i ®
A S Lail S LM Lo (ddeis

M) § LS scllad] La;Sh0 8yl Sl cptn)] 551 Jbo (S5l A9 ($96 cHuogo Acgamo pidgy Slsht)] 4,55 @
Sl

°

Ao sl 35 Jlaiid) cadl] slzil Lind ccllad] S5 FlpS ol oluicd Spund deioj 5pa) 55/ slai
SLoMi ko cellud] 3 SLySI L) sleil uSaid ylad] 4dad uSai @
rbléd] o miliad
ele gagac Sataasy ! L0;Sha S o yilss Sty airlT ol ol oI -
llad] § S oL s e poilidly cllad! Joo oo liil] Jlzl] Lyhs iai lof) oks -
Alogoll Lpd deginl] dbasill § e liill Jlall slail Jtoy Mogdl ¥ Zlleitl] LT olnil -

Q How can determine the direction of the magnetic field
around the straight wire in which a constant electric current
Hows?

4d por Al Sy Moil) ot lidl) Szl olmif i cliSay S 5125 0

A We apply the night 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.

aeblredl Jlnall sl

e AN 523 I olyr Y ity sy ol Sy Al 2lwa sy ly Lo (il SN bt (8 plotiioly Butputns (o /r
bl Sl olmif arleo’t Sl 055 Late
Q What 1s the shape of magnetic line produced around direct current flowed i a

conducting wire?

oiis il S ol 4 pay lles Sy iyl pratholiil] Jlal] S Lo /15155 o
A They form a circle its center 1s the wire.

Ayl Satae § ALl Sy iSib) biimzo yilps S st liid] Jlall 0555/

@ bl (ANl S F 6 Newton100m 3Ewdtls fuslit! o y<oditt 355 (4
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Q What are the factors that the magnetic field which greats around a wire, as a result ol
electric current flow, depends on?

g&'ujﬁ\&wdw

|
Lol i 468 ol eitane lls Sy i) ot liilf Jlelf bpnle dazay G olpall Lo i po |
A Depends on the following: .
1- The magnetic field mcreases with the increase in the electric current flow in the |
wire. )

2- The magnetic field increases as it 1s approached to the wire and decreases as it 1s |

taken away from the wire.
3- The direction of the magnetic field depends on the direction of the direct electric I
current in the straight wire.

el (§ ol ] Ll yltio 5obss ot lisl] Szt ylido slagy -1 /7
el e slan¥l Jivg cllad! o ol Yl b lisl] Szl yludo 515y -2
I S Ll oLl e ey o Liid] Szl slzil -3

Q What 1s the direction of the electric field around straight wire when:
(1) The current out of the paper.

(2) The current in the paper.

|

|

|

|

|

085 Loutic popdive i Jo A Jlzd] ol Lo I

Ayl § 5 s Ll -2 A58 e pyl5 ] -1 |

A (1) The direction of the magnetic field 1s an anti-clockwise direction. .
(2) The direction of the magnetic field will be clockwise direction. |
|

|

|

|

|

|

|

deludl coylic o9y Sy putboliil] Szl olzil -1 /7

Aelad! cylic olgs po oo Liil] Jlzl) olzil -2

Figure 9

b

Figure 9
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Magnelic field produced as a 1 0.flll/

NN o/ clectric current ftow in a comaucted circutar ring J)

Q Explain an actvity planning a magnetic field for an electric direct current flow in

A

circular ring?’

Tools:

Carton. A number of magnetic compass, a ring of thick
wire (insulated), battery, and iron filling.

Steps:

Suyils 4dl> JHMQM JMJMMM/JM/MMLW &9 Sl o

Fix the circular thick wire 1n the carton as in figure, and connect the electrical
circurt which consist of a ring connected in series with a battery.

Allow the current to flow free for a few second n the wire and put some compass
at various location from the center of the ring. Observe the deviation mn the
direction of the magnetic needles of the compasses.

Reverse the direction of the current in the ring and repeat the above procedures.
What will we see?

Repeat the activity by using iron powder and watch its arrangement.

Conclusion:

We conclude from this activity that the shape of the magnetic field lines as a result of

the current flow in the conducted a circular ring, the Ines will be elliptic in shape (egg

shape) and this will be more condensed mside the ring and it will be perpendicular to

the plane of the ring.

Repeat activity 3 by using a spiral coil (many rings or coil) refer to Figure 11 mstead
of a ring, we see that the lines of the magnetic field are similar, but they will be
parallel to each other inside the coll.

From this activity we conclude that:

The shape of the magnetic field inside a coil (spiral) 1s a set of parallel lines Outside
the coll, the lines would be closed.

The amount of the magnetic field depends on the amount of the current and the
turns number in the length cell unit, which direct proportion with them.

cliiial B A8 yaell ika
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ok 53)ss (Bl sg0c) dewlio Lxiilyd
cblid) &lsbs

S Ly S 851 asyig «polel) Sdd) 5 LS gyil) Ldsl) cllad] <ot

Aylbld] go JIstll e dbogiro dil> yo illis

Lilz)l ;Sya e § adlse bue § puirig Leio oy cllad] 3 JL ST L] srai @
Ao g l) A lisl] 5,0 olad) S)imil slail LixMig c Mgy bt

Lo 3l coMe! lglaill 5 Sis dilall § lull Ll olail LuSai @
i Laody el bl Moriwls LLA oo upei ®

bl olead! e odlid] (b ligl] Jlell boghs 5l i Jo¥ S| dbsodo o @
3N i Lodi Kb Lguing boghs (955 Aoge dil> (§ paiad] il ST
Al (Ssiwe Ao Ligac 995Gy il

(S Sid) LsY (li) o) clil> buc) Oilme cilo Slariwl LLE 55 ®
&0 Lilsio G555 8Ty Jo¥ Sil) 4l gt lidl] Jlml) bghs o) LoMiw
dll] S5 ey
oLl o miiii

Lghs (9528 Cilll s Lol (Ajlate Lesdtae bghs e le oilall Cilll 3l gudblisll Jl=t/ K5 -
sled] Sl Limy  dliis

Apibliio Sl b liill Jlml] S5 4oy cilall pueblisl] Jlnll K5 -
cealily G Jylofl sty il saic ey o illl § il Ll yldio o ol liil] Jlal jluio daze -
Logeo Lyb
Q What 1s the shape of magnetic line produced around direct current flowed in a
conducting ring?’ §2,ls dilo § coluio ylui) orutbligl] Jlzml] Loghas K Lo iy

A The lines will be elliptic in shape (egg shape) and this will be more condensed mside
the ring and it will be perpendicular to the plane of the ring.
i)l syims e Dagac O35y Lilall S35 i Loris A duging Lghs S e 055 /7
What 1s the shape of the magnetic field around the coil?
SAlrS Lo 48 olads cilo Jpo publidl] Jlzl/ bohs S5 Lo

A The shape of the magnetic field inside a coil (spiral) is a set of parallel lines. QOutside
the coll, the lines would be closed.
Alide bghs 3955 Cilll gls Lol clll S5 s Djlste depitue bshs K5 e gl b lisl] Jlal] bahs o35G/
(Sdde é}v‘/.) Ojij ._a'.[.[/@b'- Loe j>9 (_5)/}-24 Ojﬂ, all) 1o Loe > ‘75}.44“4./)4‘/3.: M e ‘“5/;)
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’ " How can détermine the direction of the magnetic field around the coil?
! ol L5 Sl slonil Sy sl i 5550 s sinsl] S ill] (ien 315 . insl] S 56l8 JPs 30/
b lidl) Nl bebat Jlodd! kgl olaif I piiis
The direction of the closed fingers will determuine the direction of the electric currents.
The thumb will have the direction of magnetic field mside the coil (this will point
towards the north pole).

Compare between the lines of magnetic field around a magnetic bar and around coil
m which a direct electric current flows?

Scoli sl 448 by cilo Jomg dpatbliio Sl Jom oubolisl] Jlzll Labs ou b5

Magnetic bar
; Made of steel. Made of iron.
SYill e iy Sl =)l o pismy
Its poles reverse with the current
, Its poles do not reverse. > poles Tevers u
9 o y direction.
o i DTN M vt o
. . 1t tude I abl th
The magnitude i1s constant. 5 magmitudce 15 vanaic. Wi
3 s M magnitude of the current flowed.
N tile 5 laalll il i )ltio iz

Compare between the lines of magnetic field nside the coil and outside it in regard to
the direction and quantity?
A il fy slar$T o (ro oyl ill] U5 s ratholiid] Jlad] Doghs G Gpld

Outside coil heading from the north to the south. Inside coil heading from the south
to the north.

Inside magnet greater than outside magnet.

Tasidl Y izl o dzmy call] S5 Lol gizd] JI Jlaiidl o 42z il mls
The magnetic field can produce around moving electric charge. Explain that with
example?

SYlio Lc/ faS, =i @%w ‘,@.‘»g\.azcb[m Sz oy o/ (Ko Lo 542}/].:]4300
A 1t would also possible for a magnetic field to be generated around a moving charge as
an electron around the nucleus of the atom.

O A 8528 ASimie Lind o> b lide Jlmo Moty o) (Sar pad /z
s Lo liso Ylmo ihyy 3,01 § 315l o

S -
3,4
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Lectromagner

Q Detine electromagnet?”’ S b liil] dpe

AE]cczromagnel:' 1s a temporary magnet which will disappear when the electric current

How disappears in the coll.

waadl fs ol

! § olacdl] FLpSI Ll Jlgs sl Jgiy <edso uboliio ga i iliye S juibliil]
Q What 1s the Electromagnet consisting of?”

S puablivie
A (2019/1) The electromagnet is consisting of a core of soft ron when a conducted
msulated wire 1s wrapped around it m two opposite direction in order to get two

magnetic poles.

Q What is The amount of magnetic for any magnet will depend on?
S oS b liiall o Liil] St yltio ainy [ilo e /25125 ;4
A 1. The turns number of the coil in unit length.

2. The type of core material.
3. The amount of electric current which flows in the coil.

e S b liiall b liil] Jlz=ll lido doie) /7
Jobill bumg ) Cill] lif oae (1)

elill 53lo £4i (2)

ill] 5 laall] s ST Lol iis (3)

Q (2019/1) What is the use of Electromagnet?
S seS o Liil] o deland] 505La0) Lo /35105 o

A 1- The electric Bell.
2- The Telephone.
3- Electromagnet Relay.
4-to lift preces of steel or scrap metal.
ihto ¥l o tSH § oS o liil] potizins [
syaally ol 28y 5 (D
o )l (2)
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Q What 1s Electric Bell? And what it 1s purpose?”’

Sl pay S ilwSH op)] 50 Lo /0
Flectric Bell: 1s a well-known device for alarming. An
electromagnet 1s used m operating the electric bell,
which consists of:

1.An electromagnet m a (U) shape.
2. Container made of soft iron
S.Axial nail 4. Hammer J.Metal Gong
i 95y o AT G S o liil] yatin] daiilllym 5 il ST oyl
Sall il o sl (2) U o Sis il iboliio (1)
Htro usdli @) a5k @'(fJ}mjw @
Q Explain the work principle of electromagnet?

Slore) el oo 2l ing /o
A When the bell 1s connected to electric circuit containing battery and a key, when the
key 1s on, the electromagnet will attract the prece of soft ron then the hammer will
move towards the bell making a sound. By then the electric circuit is “oft™ (the key 1s
open).

As a consequence, the ron bar will lose its magnetism. So the magnet will lose its
magnetism and piece of soft rron will move away and a gap will appear between the
on bar and the magnet, then the sound will stop. This procedure will be repeated
with an electric current flow n the electric bell.

S rabliso JI Jymiin Uiy SCi e gollal] ] Zalad Jym Cilll § ilyeS oL slna) ic /[
53 By 558N slady jlii (el o lpaisg JI 45 al) 5028 Adihne e s yall jlacel] slaty]
Q Explain the principle work of Telephone?

Scail ) sl Sty iaS geitng /35105 o
A This 1s a wire connection from a distance which 1s used to transmit and receive sound
waves between two people or more.

By speaking mto a recerver the amount of current m 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 recerver. 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 arr, simnilar to the sound of the caller.

bl (ANl S F 6 Newton100m 3Ewdtls fuslit! o y<oditt 355 (4
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AT 5l asd o (Adgall Slogll) Jdiwly Sl Joriad @y da e ASLad] Jlai¥l Liluy sut>] g0 :dil ] /7
JIE P9 dcland] § LISy il ] § Al A Joe § IS utlolidl] pativa

letil] pizo FlpS ol I cguall Jpmiy i)Y plof Gt cind LS b lisl] e lloc § 38 daied

il yebiatd bt S dpidre Armidino crdz (e ony 605 53] Ciile)] delows 392 9l] b liil] ciles 5y9,0 icg

Q What 1s Electromagnet Relay? What it is purpose?

(2135) Sallarzual o yiosil] Log SiloyeSI Unpl 50 Lo yo
A This 1s a magnetic key used as a controlling means of
switching (on) and (off) in an electric circuit.

1ts purpose:

1- In a car for example, the relay plays the role of controlling the functioning of a |
large electric current. 'This 1s initiated by a small current when turning the car key. *

2- It 1s also used at the electronic circurts in order to switch (on) and (off)
automatically.

Al 0o sy LD @SCmil] 5101 Jariag s lidio Lido o ylee i ilpSI] Sk /2
il Gl e STl Sylead] o 1] § Sonzaws @tza Jopit
S5 ol o SNy . L15 i SIS piloutl] iy 3Li § Janios @)
Q What 1s useful of the Electromagnet Relay exists i car?
Sy lead! G ol 355 o Acland] 5603 Lo /1516

A 1he relay plays the role of controlling the functioning of a large electric current. This
1s mtiated by a small current when turning the car key.

o sl Gl e S LI Sylead] Himo 5157 § Joring /7
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Flectromagnetic Jadiciion
N and Induced Electromotive Force J

Q Explain an activity shows that Generating electricity by usig a magnetic field?
Soutblito Jlmo Jloriwl JlpS Lo csi i 408 mudgi Loldd mydsf i

A Tools: Permanent magnet (U) shaped, galvanometer, insulated conductive wire.
steps:

e (Connect the two ends of the wire to the two ends of a galvanometer and move the
wire in a parallel direction to the lines of the magnetic field. Does the galvanometer
pointer move?’

The galvanometer pointer would not move because there 1s no change in the
magnetic field.

o Move the wire in a vertically to the lines of the magnetic field (up and down). We
see that the pornter of the galvanometer moves in two opposite directions around
the side of (zero) m the galvanometer. This is due to a change in the magnetic
field.

When the conductor stops moving, the pointer does not move.

We, therefore, conclude:
The mstant electric current which is generated in the wire in spite of the non-existence

of a battery n 1ts electric current, is called the Induced Current, as 1t has been created
as a result of magnetic field.

g5eo Juoso cllas o sinagilils U b iy qoils yutbliso :DLEL Slgsl /7
:blail olshs

§ riagilal] 5o dpmty Jo st lisl] Jlall boslai) jlgo slaily cllad] Kymig risagilaT) 41k cllad] G,k Jumi @
outb il Szl §ndT Sy pote v sicagilaSI] yd50 olymil ate Lo

e cusSlazo nalils sieogilill ydho Slimil Lods (Jiwly el JI) Jl=ll Lobs e g350c ol=il Cllad] i @
Ml LY gt ligl] il § T Sy cotas <Ayt o il

S LY ieagiliKI) ihe Cblymil pue LM S5l e Jumsl] idyi uic @
Ll o giiiai

ety sy Al ST il (§ Ayl 2929 pute o sl e cllad] G sty ) amll] ¥ Gl ST L o)

ot Liil ] ] i (o Lyl 468 Eaml]
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Q Define the Induced Current? S(Cmd] Ly SN L)) 5 390mill Lo / 0

The mstant electric current which is generated in the wire i spite of the non-existence
A of a battery in its electric current.

Lotie of b isl] S5 1o cllao himty Lotic gwils utbliid gt liil] Jlall pid o Ll 5L ga :Ciazl] il SH L] /7 ||
e Solady dices Lgli of g0 Sy b liil] Jlnl) Lohs Lbls Cils S5 pudlisl] Shnsy -
How can the Induced Current produce? Sciamll JloSI Ll Wpty isS o I

1he induced current 1s generated mn the electrical circutt which 1s closed when the wire |
crosses the magnetic field. (When there 1s a change in the number of lines of magnetic =
force in unit time). This current will not be created when we keep moving the wire in |
a parallel way to the lines of the magnetic fields. .

Lghs e § i s (51) 90 S rasboliil] Jlal] Loghs cllaal] plady Lootic Asil] e $51N 5 iy [
(il bimg § st liil] Szl
Q Explain an activity shows Induced emf?
Semf diime 40lipS Aa515 559 uilsi 4deS 48 muiogi blid odi) /
A Tools: magnet bar, cylindrical coil, galvanometer

Steps:
e Connect both ends of the coil to the two ends of the galvanometer. |

o  Move the magnet by making it closer to the coil parallel to the coil length. We see =
the movement of the ponter of the galvanometer which mdicates to the current |
How. .

o [ix the magnet Deside the coil and observe it. Does the galvanometer pomter |
move? Figure (2ob) Observe that the pointer of the galvanometer is fixed at zero, «
this indicates that no mduced electric current has been generated. I

o Pull the magnet bar from the mside of the coil. See the deviation of the «
galvanometer’s pomter which 1s in the direction opposite to the first case.

We, therefore, conclude that:

1- The induced electric current in a closed electric circuit 1s

created when the magnet or the coil 1s moved causing 8 |§ g
A

changes in the magnet field lnes. ¢
2- No mduced current 1s created if none of these are I mii5snd

moved. This 1s because no change has happened to the

magnetic field lnes. i it w
Al
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SAragilalS . Liloh il Cilo cdewibliso Gl :bLil] ool /7
bLildl ofahs

Ml LY fagilil] by ll] §,b Ly @

el el colisail J) s Sl ol i il Loy Cill] Syl Slilpas <ill] o 4ty utboliil] chmi @
S Sid| Loy ca.s

LN S LY § jinagilalI y 50 hpmiy Jo LisMig Cilll o copdlly uiblill cuti @
Ulzl) uSlao olzil G950 slll_riogila&I ydigo Slpmmil Lo cyltdl JI ill] J515 o st lisl] Glad] coxwi @
s
1Ll o miliud
b lisl] Jlzll Lghs § [nii Locws ill] ol utblisl] Symty Lowic Lidy aladll 35l S 851 § camllolal) -
b liil] Jlal] byhs § i Jyums potal lagio 6l ymts o) 15] Cuma jlis Liis ¥ -
Q Electric current flow mn the conducting wire moving mnside magnetic field, although
battery not exists i circle?

S s putblide iy Lakic 5i) utblido 515 elles Sty Lotic Aiill §I) § Cuimo Lo Wi s Lo i
Saylhy 3529 pute (po bl (dlo
A Generating an mduced current i the closed circuit 1s due to an mduced potential
difterence generated at the two ends of a conductor called induced electromotive force
(induced emi). This 1s measured m volts.

(VOlt) 555 oliiy 2l SI) Andl)] 5550l (o Juogll $3b e Cimo dy G5 yi cutus /7
Q What is the mduced electromagnetismy’ (st Liso g5 SI1 i) 3 39umail] Lo / o

A 1s a phenomenon of generating an mduced voltage through an electric conductor
within a magnetic field which is variable, or by a relative movement between the
conductor and the magnetic field i which variation 1s i the magnetic field 1s
happening.

s il Jlelly o l] G

@ iuulications of Induced Eectromaguetism JJ

State some applications of Induced Electromagnetisim?’
Sesctb Lisio 94 SJ) S| Sldcdai i) 4S5/ /

A 1- Electric Generator of alternative current.
2- The simple generator for direct current.

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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Q What is Electric Generator of current?’ Seugleel/ Ll yo g0 Lo /

A This 1s device which converts the mechanical or dynamic energy to electric energy
with magnetic field avairlability.
Cally 4l S Bl J (485=) ) ASGEL Blb) Ls=i e Jory Sl g2 resgliid] jLill JlySI dsl] /7
ol Il ) pito jlor miisd il liio g2 ST
Q (2019/1) What 1s consists of Electric Generator of alternative current?’
Seuplicll ylll il I bl Sligo 4551 50
A 1- A coil of conducted wire, msulated and wrapped around an iron core.
2- Two msulated metal rings.

|

|

|

|

|

3- Two carbon brushes. )
4- A permanent magnet or electromagnet in a (U) shape. !
|

|

|

|

otil> (D) golbol] wuzl] yo i Sy gilo Jine Jioso ll yo cils (1) o Lawut)] coglidl/ Ll iy illz
U > Ky g8 5T (il rtboliia (4) . Slazill) 55 5o 12y (3) Laguinny e cntlgine Crttitns
Q What happens during the rotation of the coil between the magnetic poles?
S ilong S gl ptoliil] alod G ill] 5193 #Lid) oy [l 5po
A During the rotation of the coil mside the magnetic field in a regular way, it crosses the
magnetic force lines causing changes in the magnetic force lines. This will generate an
mduced electromotive force (induced eml) leading to an induced alternating electric
current tflow 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 1s called an «
alternating current. |
Lpcatloliil] 550 Loghs 3 [iaT Grotmps Lactbliill 53al| bolas [abls wlizio uibliio Jlmo J515 il 5 y93 tic /7
il § Eme il S oL liad] Do Aimo Al dndls 558 lpris
Q Two carbon brushes made of carbon. Explamn that?
S5y G3lo o o SI bl o gt § (Slamill) UL yill pivaas 15U 5 e
A Because the resistance of carbon decrease with imcrease of the temperature.
sl o Slemil] pio Jurdy UL 5y ond] Ay ilsi) LalS Ly S leil) Lraglio Jis OIS 50Lo oY /7
Q What 1s consists ol 'The simple generator for direct current?
Epiaad | 5letl] g SligKa Lo /51 75 o
A The direct current generator consists of the same parts as in the generator of|
alternating current. The difterence is that the use of the two halves of the metal ring 1s =
electrically isolated from each other, and they join the two ends of the core coil, which |
1s called the exchanger. Then its contains: .
1- A coil of conducted wire, imsulated and wrapped around an iron core.
2- the exchanger.

3- Two carbon brushes.
4- A permanent magnet or electromagnet in a (U) shape.

B @Newton100m 3Ll fuoldt af pandidf 5LG
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Loguans 2 chilgine Al pivmiy cpiilnl] Jtulad 550y coplial all sl lpauii #1251 o paiaal L) tyo iS50/
ALl il o il Jy Cigile J3iee uoso cll o cile (1) i 4ilisSos (oLl
(Slamdll ) Go) S o Glidisd (3) Loguirny e pilgins deivtns ((Joleo ) dil Livai (2)
U > Sy LS 5] il putolisio (4)
Q What is Electric motor? What it 1s principle work?
(1516}) Sados oluo] 3 Loy S il S Lymll 30 Lo / o

A This 1s a machine which converts electrical energy to mechanical energy with the

existence of a magnetic field.
The electric motor depends on the principle of:
The magnetic force i the wire in which the direct electric current flows.
rito b liio Jlms 3929 4iilSea A8l JI Al S ASILT Sy Sl 50 i HorgSI il /[
patbliia Jlxo 5 £3rp0 oSl b oy Lo S5 S531” losgSH Dinl] Jae ago
Q State some electric devices depend on Electric motor?
SlisgSI Lyl ] L8 i J) 54287 o sue 1S 5o
A 1- The electric vacuum cleaner. 2- electric drill. 5- mixers. 4- fans.
Do g o il S LM o oS izl il S S o 35 2¥] (o o] Ui T § il S Syl ottt [
Lanés 4al, ST
Q List the contains of Electric motors?
Sl S yml] SligSo 4S5/ 5 s
A o The core of the motor: This 1s made of a coil of 1solated copper wire contained a
piece of rron.
o A permanent strong magnet where the coil is placed between its two poles.
o [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 coll.

o Two brushes of carbon touching the two halves of the exchanger and they
connected to the two poles of electric direct current.

AN 215281 o LS Sl G550 Jr @

Sl sl o il Sy cipile J3jan umpe conlni Cllis o ile e luc sl Slgi (1) @

((lamill) G360 50 Slitys (2) @

i o cilll sy U by S 535 il juibliio (3) @

opiros 36 nilginn duian ( olsn ) il ismi s yoiaad | iilly asy Syl 151 (4) @

Loguirny e onilgine pisies il iosglial Ll davy Szl o 13/ L]
Q What the purpose of the Exchanger exist in Electric motor?
Selyal] § sl s5mp o Akl 5Ll Lo /325125 o
A 1o opposite the poles of the electric current and provide the motor with the direct

current to make The coil continue rotating in one direction.

ezl bloi Glags dylratul e Ldlmy >l olmils (i yLls mll o9 i) ciolicl) L) dad S e Sl Jors /7
il slil
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Questions of Chapter six I

Q-1 Choose the correct statement for the following: |
A Shylel! o S Al 5 a5l A o "

1) Induced electro motive force (emf) 1s generated as a result of changing imn: I
a) Electric field. @Mzgncﬂkf lield. ¢) Electric potential difference. d) Mechanical force. I
watbliil] Jlztl (D) LS Sl (@) i o tpis () Lzinl] 3Ly ST ZedI) 55501 /15105 -1

b isl] Jlzl] (D) ‘ool SIS 55il) () ST agzll $,5 (C) I

2) The mduced electric current in a wire coil circuit increases if: .
a) The magnet 1s moved slowly mside the colil. |

O b) The magnet 1s moved faster inside the coll. .
¢) The magnet is fixed in the coll. |

d) The coil is pulled slowly away from the magnet. .

15 Lo ale 533l § pall izl plucl]ylsio slyss /1 7y A 45 -2 |
ll] S5 s Ay utoliill i (D) s o liil] Sy (2) ®
b liill e fotsny ooy Cill oo () ilolf e ST abrliit! o355 (@) |
dllf 313 ey s liil] i (D) iyl ®
&) An alternating current generator can be transterred to a direct current generator. This is |
can be done by hifiing the two slippery rings away and connecting the two ends of the coil ®
to the: |
O a) Exchanger. b)) Electric lamp. ¢) Thick wire. d) Voltmeter. )
v edlll G5k by dio gl Gilo pdy Al o perad Ll ihyo Jloliall il yo gni Koy -3 !
Doles (@) ilsml]  Saeilyd (d)  Lasle Ao (©) S plams (D) oka (@)
4) (2019/1) The electric generator converts the mechanical energy to: I

a) Chemical energy. @l)} Llectric encrov. ¢) Magnetic energy. d) Lightening energy.
AL J) LSS A5 Sy oSN sd) -4 I
Al (D) iclynl g () dpibliio (© AdlyS (D) aolkesS (@)

J) Electric motor converts the electric energy to:

@ a) Mechanical energy. b) Chemical energy. ¢) Magnetic energy. d) Light energy.
A8l JI aily ST A5t fosmi e ST iml] Jary -0
Al () ilsnl] gt () eaibliia () AdbaS (D) Sl (1)
0) 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 ron bar inside the coil space.
¢) Increase the number of wrapping in the coils per length unit.

d) Increasing the amount of current flow in the coll.
Scall LS uiboisl] 508 i ¥ el Jolsall 51 /19 15155 -0
ill] By S5 i Gleo JI551 (D) ill] g S5 Mo ol Gleo JI50) (@)
ill] § bl Ll ylddo 5L (d) ool g Call] li) suie 5L (C)
ill] g S5 ol Gla S50 (@) gz
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* ) Insulated conducted wire is wrapped around soff iron nail. T]J@ two ends of the wire
are connected to a battery with a proper voltage. Which one of the following statements
1s 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 generators magnetism around it.
d) The magnetic field of the nail will disappear after a period of time when the current
1s cut ofl.
suy) dmimio pi A¥ Shlad] o (sT ilio lilys Aplby cllad] §3b Loy golbs bt o jlesws Sy J3i20 iogo s i) -7
FIN
Leatls Lubliio (3555 gollal] o] o b liio (1)
Logiz Lad 36 Lllads Ldad jumy jlasid] G, >/ (D)
Ay Lomll 5 Lesuiloliio Yima sLosel! Ly ()
el 1l o deiaf 58 day jlocall ol liil] Jl=ll S5 ()
Leatls Lugolibo 0855 galall oiel] o resbliso (1) islsl
8) The moving electric charges generate:
a) An electric field only.
b) Only a magnetic field.
O c) An electric and a magnetic field.
gy A5l 4l S i f§ 25125 -8
b liio Jlzas LS Jlmo (€) . hadd guibliio Jlzo (D) i LS Jlzo ()
atbliio oy LS lma (O) ilpnl
Q It which way does the electromagnet differ from a permanent magnet?

Magnetic bar
’ Made of steel. Made of ron.
S3Y5dll o pisay Sl )l o pigan
Its poles reverse with the current
Its poles do not reverse. Al
9 direction.

Its magnitude 1s variable with

The magnitude 1s constant. ) 4
5 magrutude of the current flowed.
ol ayltde

dilo 3 lalll jLdll iz o))tdo niz
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Q In the nearby diagram, a magnetic bar is moving iside the

coil space? a. Why does the electric current flow in the milli-ammeter which is !
connected between the two ends of the coil? I
b. What 1s the source of the electric energy generated in the circurt? .
Aol M e § oS ol ol stan Lo (1) rcile cpr S5 15 Ausntboliio Gloo chyats sgloall SN G 38,0 I
S8pll) 4 bdil] Al KN L) sims Lo (D) Sill] Gobo oo Losurl/ .
A (1) Generating an induced current in the closed circuit is due to an iduced potential |
difterence generated at the two ends of a conductor called induced electromotive *
force (induced emf). This 1s measured 1 volts. I
(VOIY) 5.gs olissy il I 208l 3520 cmses umsl] ol e iima g B ol s (1)
(2) The source of the mduced electromotive between two points of circle as result of !
external work to overcome the stomach force for magnetic motion. I
b lisl] 32t il 5pill o bl pyls i il s ZilpgSH G313 6yl Al S AFL) potrns () .
Draw a diagram illustrating the lnes 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 in a spiral shape. |
chosa ellas (1)id pataso lirgS s eslisd] o 25U o Lio Jimd pstlo i) 53)] glas e eutng It sy Ay w
S il Sw ils (3) ilyose 2il> (D) siius |
A= —

— A
>
aC

Sde dyy

Q Explamn (with giving reasons) in which of the following two cases a straight conducted *
wire with an electric current flow will be affected by a magnetic force when placed I
mside a regular magnetic field: -
1. The length of perpendicular wire to the magnetic field lines.

2. The length of perpendicular wire parallel to the magnetic field lnes.
S5ds Sl 4 ol pediuns Jiogo b yilty 26¥ Gpllall o §T G (o] 455 20 ) giisg B
svatb il Szl yhs e Dagee cllad! Jsb oI5 15] (1) jalitio gutbliio Jlms S5 dasisy tic duibliio
b liil | Jlzl] babit Lilse cllad! Jsb o6 15/ (2)
A (1) 1t is effected by magnetic force when it is putting perpendicular inside regular|

magnetic field.

(2) Do not eftect with any magnetic force. (the reason is not any deformation in the I
magnetic field).

b33 Wpiid oo liil] Jlzll bghs s5dif i ) plitio guibsliso Jlmo J31o Losas daidg ic Leubliio 3985 ily (1)

N 2R PTIR

(st lzil] JLnl] § (03-25) i iy ¥ b)) tbliio 535 2Ly ALl il ¥ (D)

B @Newton100m 3Ll fuoldt af pandidf 5LG
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The magnetic field of a coil with electric direct current field increases when a piece of

1ron 1s placed mside it. Give your reasons.
Sells o g § sontel] o Anlad gy i poisen oSt d cibialy ill il liil] Sl Slsis 6
A Because the magnetic flux increases through the iron.
! dalad S st liil] ol 5oL cas [
Q What are the basic components of:
a) An electric generator.
b) An electric motor.

Ao hxl ) (B) (214 /5 25125) Loy sl ] (@) 2 S dusols¥T LS Lo 27 s
FElectric generator consist of:
A 1- A coil of conducted wire, insulated and wrapped around an ron core.
2- Two msulated metal rings or exchanger.
3- Two carbon brushes.
4- A permanent magnet or electromagnet in a (U) shape.
(D) golbl] ] o ol Joo sils Jgsne Juoso s yo cils (1) o Lopuut)) oslitl 5Ll o il (a) /7
i S5l g5l paibolisn (4)  Slomill) il 0 Slissrs (). olao 5 Loguivos 0 Gpilgins cpisintan Gpiilo
U Gy
Electric motor consist of:
o The core of the motor: This is made of a coil of 1solated copper wire contained a
piece of rron.
o A permanent strong magnet where the coil 1s placed between its two poles.
o [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 colil.
o Two brushes of carbon touching the two halves of the exchanger and they
connected to the two poles of electric direct current.
AN 21257 o eI Sl 0555 @
Sl tpill o ild Sy dpile Jyian umps ool s (3o e 55 Syluc Dyl 5l5i (1)@
(lamdll) O350 o oledyé (2) @
e Gty il gty U o 1 503 il puibiliin (3) @
Lopites e nilginn dyintno (oluo ) Al ismi tyatall il g Gyl G151 (4) @
Loguaras e ouilgins cnidices uidls gl Ll Josy Shall o8 15) Lol
What are the principles of the functioning of each of the following:
a) An electric motor. b) An electric generator.
S bl (D) (2135 15103) . ilseSI Lirl) (@) 50 S ok feteo Lo :8
A a) The electric motor depends on the principle of:
The magnetic force n the wire in which the direct electric current flows.
b) The electric generator depends on the principle of:
Induced Electromagnetism.
ratbliio Jlxa § gouipo saiucs il ol 448 by lles § 55 50l il Dnl) Sae Lo (4
wilo § Ao Al S dndl> 535 uidsi § ol liio 9, ST Eell ftgo e oy (D

e

bl (ANl S F 6 Newton100m 3Ewdtls fuslit! o y<oditt 355 (4
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What is the difference between the alternating current generator and a direct current

generalor respect to:
a) The consisting parts.
b) The output current from them.
il o patad |l yog ciglicd | L) yo oo Grdll Lo 29, s

A (15163) Logio S o oIl el (B) (1sd ) o —illzs 31 o151 (2)
a) The difterence is that the two rings use in alternating generator. But in direct current ||

generator use of the two halves of the metal ring 1s electrically isolated from each other, *

and they join the two ends of the core colil, which 1s called the exchanger.
b) Alternating current generator: it has variable amount and direction of current.
Direct current generator: it has constant direction and variable amount of current.
Sl yo § Bals humi potiiiad Lotsy cogliall ol § Glasites Hliilo st sa Lags Y (2
] sy Gy lS) S5l all] § b Juosiy Loguarns o Ll S onilgins raiud/
Lz il pizo o)L reyglial) bl (D

il piiog olzi¥T coli 8yl rlouctd/ L/ oo

o) o B8 e G e a2 S8l D) 5
i3 g S il o Lol By ) sl 53
(gt gy 2 3¥1) 30213 Jo oyl Jo ) oy 20 2
@Newton100m :3ully ol oIS 313 o 3,092 53 gt
140 g9 (o dery3 130 o i Y g 212 55550 Sl

Mg dy3 80 oo JB Y &yl 5e s |
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Induced current
Chapter 7: Llectrie Jransformers

- Induced current ‘

Explain an activity to generating induced current in a coil?
Segoili ilo (§ Cuima L dsi M5 o iy LLid 7ydi] /

B
g
I

Tools:
Coil in a hollow cylinder shape (A coil is an insulated wire containing several turns),
A rning -shaped coll, electric lamp operating with a proper voltage, a source of
alternative voltage and soft iron bar with a suitable length.
Steps:

o Place a soft iron bar mside the cviindrical coil.

e (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). |
o (Connect the electric lamp to the ring coil (called the secondary coil). .
o (lose the primary coll circuit (cylindrical cotl). we see the lamp which is connected to |
the secondary coil is glowing. .
We conclude from this activity the following: |

An mnduced current generates in the secondary coil as a result of variation in the ,
magnetic field lines in the unit tme generated mn the primary coil, which was caused |
Dy an alternative current flow mside it. .
Auglil] Lyl ftumo +Ausolin Auilads ans LS ¢ bsms o SELN) il il +Adprme Blpha] Sy il Lail Syl fr
Lot ighs golbill izl yo Glaw o Liio
b Ll &lphs
plal] Ui 5 1S Lotd ighs $9llao oot (Slaw ilshaadT Calll S35 puni @
siia (futzd) ilsbud] alll $,b 0 Joill o plaally duplisl] Lilyall jipms Lai
¥ all] 8,51 &5l
(gt allly Call) Lin (fs) alall UL il S plaall Ly ®
(S3ltNl Cilll pa g b Lol pags Lsds . (ilshus¥] Cill]) il Cilll 6,55 5lii @
wbLadl] o milicd
ol by § b liil] Jlall bghs pial dmiis pilthl Cilll § Eima sl yi
4 coplall el olecui] Ao iy iz allf G hyal!
What 1s Electric transformers? What 1s consist of? s ilis sy Sawslu Sl szl 2 L / 0
Llectric transtormers: It 1s a device which operates to rise or reduce the alternative
voltage (changing the amount of alternating voltage) and the current decrease or
mcrease.
Consists of: Two coils made from msulated copper wires wrapped around a closed
core of soft ron.

3t STl i lris ol Dglicl] tlyill ad, e Jows o P uileg S Usal /-
SLl) pumll o lio il o> Adsilo dlgies dewlni Dl o nesismo cpils (yo il ST Wpl) 558

B @Newton100m  3Ludly vold! of xS did 5LE elyjmal) B A ael s
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iy

Explain principle work of Electric transformer?  sasly S Upzl/ Joc 3isS piisg /0

When an alternative current flows in the primary coil for the transformer, this will
generate a varied magnetic field mside the iron core. This field penetrates the second
and the primary coils. The electromotive produced and induced current flow
secondary coll.
o Ul I Griaed pull cddal] S5 1 [ite beboliio Ymo iy Upmall iluzdl ill] § coslize i oolew! dic [z
ez yler oloai] Jlellog $pileNl ll] § Atzmo AuiligS Aadls 535 lyi ety Lao ((Soilth] ill] § S5 i) soil2l] all)
St Ll 5
What 1s the purpose of electric ransformer?  siol, s ds=l! o jorills /s
Used to change the alternative voltage erther by raising it to a higher value, or
decreasing 1t to a lower value. .5l doil lpoliil 5] el Aol Ll Lol duslizl] Luilpill il ptsiiad
The electric transformer considers one of the alternating current devices. Fxplain
that?

Or: The electric transformer does not work with the direct electric current?
Sells e . poiad | 5Ll e Jord ¥ diily S Aozl of caglith] il Gieni po Wpml) iad i Me

A because there is no an induced current generated m the secondary coll,

because no change happens in the magnetic field mside the ron core.

il S35 it Liil] JLall §pid Sy e ot g5ilth] Cill) G zma bl s 48 yarad Ll e Joai o
WINES/|
What happens when alternating electric current flow in primary coil?
Slypmall Jluw¥ ill] § ciglito sl olewd] sic Juams 5Lo /40
When an alternative current flows in the primary coil for the transformer, this will
generate a varied magnetic field mside the ron core. This field penetrates the second
and the primary coils. The electromotive produced and induced current flow in
secondary coll.
508 Wyt Lo o((53ilth] illl 3 S5 Iuzy) ilth] Cilll § Sl it rided ol calill 515 [izo [atboliio oyt
Sl Ml § Emo yla ilewd] JLilg soilt)] Call] § Atimo Ly S dadls
Assuming that the transformer is 1deal this means neglecting the loss in energy through
the wires of the two coils and through the iron core of the transformer during its
operation. Then we can apply this equation:
Sy UL A2 8] o] o] Clilly uill] Dol S5 dailiall BN Jloal gy Idag dllzo Usall oI Lridi
AN abolal] s

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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A

A

@Z'UJEJ\WM

P,=P -I-I-I-‘I
LXxV,=1 XV, ]
V, I 1
AR - (1) !
Where P, represented the power i the first coil. P, represented the power i the I
second coil. Vi represented the voltage in the first coil. V, represented the voltage in )
the second coll. I, represented the current in the first coil. I, represented the current
n the first coll. :
Since the voltage (V) direct proper with the turns number of coil (N), then we can
write this relationship: I
L Sl A5l LS 5K 531 (N) cill] il e pa bash celiis (V) dgihpill o1 La -
V, _ N, :
i N
Compare (1) with (2) we get: I
L N, 3 -
LT, ..(3) I
Where /%) 1s called the transfer ratio. I
1

All ransformers will have loos of power during their operation. The output power will «
be less than the mput power. So the efficiency of any transformer is measured by |
applving the following relationship:

i Ayl 5aLiS 1611 AL ) Gyt o UB) (59SCise Ay ) Gyt L M2 DU 5yotd i il ST =Ygl | S I
AN A5 o .
_P I

n=-—x%100%

P, .
where M) 1s the efliciency of transtormer. And all (Py) and (P,) calculated ﬁ‘oml
following relationship: .

P,=1xV I
P,=1, XV, .

Then the efficiency of transformer define as the ratio between the output power to the |

mput power multiplying by (100%).

(100%) 5 Lgpe A5/l Syudll J) dmylif) ytil] o Busel] LD Apmd] 5587 Gpni
Durmg the aanster of electric power to far distances by long wires it 1s transferred witl |
high voltage and low current. Explain that? .

bl sy Al dutlyis Jii LAL5 A esorgi o] S5 Sutery Slilass J) il I ASUY) i tie Lo

That the loss can be mimimized. The loss occurs as a result of the high resistance in
the wires.
DT ood) s daglil] s i JI 8Lt Uelit) Uy [

There are two kinds of transformers what they are?

They are: (1) Step-down transformer. (£) Step-up-transtormer.

@Newton100m 3wl jwobt! ol xSyttt 503 | &Rl 2 Asaell s
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What the different between step-down transformer and step-up-transformer?

Step-down transformer
Lutlyill Zaslal Uyl

!
|
i

3

A
£\ Step-up-transformer

Lzlyall Zedl )l Apll

The turns number in the
secondary cotl (Nz) will be greater
than the turns number in the
primary coil (N1).

alil oue o ST Saild) lile oli) sue

(At Lils

The turns number m the
secondary coil (N2) will be less
than the turns number in the
primary coil (N1).

alif sue o JIT seile)) Ldlo olif se

The output voltage from the
secondary cotl (Vs) will be greater
than the mput voltage (Vi) in the
primary coil.

oo ST ailt)l Lile (o dylat] dilydll

¥ Lile 3 s Il dzlysll

The output voltage from the
secondary coil (Vo) will be less
than the mput voltage (V1) in the
primary coil.

o ST gailt) Lls o il Letlyill

Ae¥ Lpile § s Il Lzlysll

The output current from the
secondary coil (I2) will be less than
the mput current (I) in the

The output current from the
secondary coil (I3) will be greater
than the mput current (1) in the

primary coil.
Sl o ST it il (o bl Lzl
¥ Lile JI U1l

primary coil.
Ll o ST siltl] Ldle o ol Ll
¥ Lilo JI S5 Il

N, . Ny .
. 1s greater than one. N1 less than one.
1 1

£ N - .

w9 pa_nST (x_i)pé}-z‘-”w

‘ State some practical benefit of (1) Step-down transtormer. (2) Step-up-transtormer.
axdl ) (B)alssalt (1) 3ol sl ] Jlonial o dclanl! 5611 Lo / po
(1) Step-down transformer: make output voltage less than mput voltage to be benefit
to devices working.
(2) Step-up-transtormer: make output voltage greater than mput voltage to be benefit
to devices working.
Alariad) Sz oM dewlio $557) Ay l)) Luilyill Liis e Jani:ALSlaS dg=ll (1)
Alerial! 512U dewolio G382 oy L)) Luilpil] 2 e Joai Axdl )] sl (2)

|
. Where can the electric transformers be used? 1. Step up 2. Step down
| el sl (2) absslit] dpmll (1) o¥laril iy S5

. A Step-up-transformer:

£yl B A pmall i
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Which are used in:

(1) Used in TV to supply high voltage to the electronic shooter of screen.
(2) Also use this kind of transtormer when they transmit electric power to the cities.
Step-down transformer:
Which are used in:
(1) The mput voltage of the houses.
(2) Electric welding.
(3) The mobile phone transformers (chargers). .
kel Ll SN A8 Jloy) =Yymo 5 (2) Lblil! i iSIYT S5LaN G 5Lile] § pieia (1) ::Lw iy

blisll Slim L () () plalll SiSLo (D) ol AR A5 Lshas &1ty (1) ;5 Jonzuar ALLS LS Uy

‘ Power loss n electric transformers ,

Q List the power loss in electric ranstormers? sasly S ds=l! § pluil! £ 1557 A Lo ;o I

A (1) Loss as a result of wires resistance of the two coils: This loss will appear as heat *
energy i the wires of two coils (primary and secondary) during the operation of |

the transformer. .

(9) Loss of Eddy Currents: This appears as heat energy in the iron core for the |

transformer during its operation.

2 Ul § yilail] 13T o/
Wyl Jliri) e gaililly lazd] ouill] Dol § oo Bl Sy yelisy i5ill] sl daslio e Al yilus (1)
Al S
Az ) ol Uspmal) ptzed] dill § dyly d5Ml Sy solsy o lotd] SyLiil) Gyl (£)
Q Define Eddy Currents?

S(aalod! Slyleilt) 3 spaaill Lo /15175 Lo

A Eddy Currents: The change i the magnetic field lines through the ron core which

generates mduced currents mside the core.

tretll il P gt il il § Aiolall it o 5lyil] Syl A algd] oLl

Q What is the reason of Eddy Currents generating mside iron core?’

Stlpmell ) colill U3 Zolod] Sl Egum catls iy
A The reason 1s: The change in the magnetic field Ines through the ron core which
generates mduced currents inside the core.
tpetrll il P b liil] Ul bghs 5 olall pidl] oo Sotni [

Q How can mumimize Loss as a result of wires resistance of the two coils?
Sondll] M) daglio o dmildd] §ylut)] Jeldi 350y daS

A The wires of the two coils are made of material with less resistance (copper).

B @Newton100m 3Ll fuoldt af pandidf 5LG

;w'gmﬁm;é
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(rolzdll Jto ) briso doglio 15 olo (o cpall] Pl piwns §yluit)] sia Jelst) /-
! Q How can minimize Loss as a result of eddy Currents generating inside iron core?’
Sasmdl ild § dolold] Slyled] G lus Jeldi (3Kay dcS iy

&

4

|

. A The core of transformer i1s made 1 the shape of plates of soft ron and they are
msulated from each other, and they are compacted and therr level 1s parallel to the
magnetic field

Lapsay g8 Gl lestany e Wiy 2icd) gollal] el o wiliino Sty dsnl ] ol ptmy olol] S Letll Julitl /2
b liill Jlzall glso Lalstaay Lot Luss
Q The core of transformer 1s made in the shape of plates of soft iron and they are

msulated from each other. Explain that?

Loy Ll pared! ey e Ugireg Lacd) gollal] winl] o mildne Siy Upml] oild pivay /5310 i e

s Laus

A 1o mmmimize Loss as a result of eddy Currents generating imside iron core.
Syl My selsi (g 2Ly S gzl 8§ Summd JS) Lo lol)] Ll 5l Jeliz) /7

Q Example (1) (Book pg. 99): Electric transtormer, its primary coil 1s connected to a

source with alternating voltage of (240 V). The electric system (load) which is

connected to its secondary coil operates on alternating voltage of (12V). if the turns
number i the primary coil 1s (500 turn), then: 1. What is the type of transformer. 2.

|

|

|

|

|

|

|

|

! Calculate the turns number of the secondary coll.
l (o)1) s sl ly (2A0V) dsglith] pilpil yotscna o Silis¥] lpdide Loy, duilisgS Upma /15115 (900 colisH) 1 Lo
|

|

|

|

|

|

|

|

|

Sapall sis i le (1).(5000urns) luay bils Sli) sic 5155 (129) dslize dlyi e Jors 33l byilo mo Togupl
(3N Lils il st ] (2)

A 1. The transformer is step down because the voltage of its secondary coil (Vo=12V) is
less than the voltage of its primary coil (Vi=240V).
2. Calculate (N,):
N, 1
N,V
N, 12 12 x 500 50

500 240 ~ MT o0 T M=

~ Ny = 25 turns

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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Example (2) (Book pg. 99):
It the iput power for the primary coil of transtormer 1s (220W) and the loos of power
1s (11W), find the efficiency of the transformer.

b Syl il (220 W) ailyS sl ilaid! ill] § 2Us I Gidl] <ils 15) (900 lisH) Zlis
Agml) 50148 us (11WV)
A Solution: Loss of power 1 transformer = Input power - output power
AP =P, — P,
~11=220—-P, = P, =220—11=209W
n= & X 100%
P

1

_ 209 100% =
=220 0

2
ﬁ pr()blezg "

2090
> % =95%

Q QI: Electric ransformer the turns number in the secondary coil 1s (300 turn), and the |
turns number n the primary coil 1s (6000 turn). its primary coil 1s connected to a =
source with alternating voltage of (240 V). Calculate the output voltage? |

alyill calS13Ls (6000 turns ) ity lyile Slif sicg (800 DS ) goilt) Lile Slif suc duilsygS Upmo
Ssiltl] Leils o dmyll! Al yltia Lo (240 V) luz¥ beilo e Lpils e didall Liglizt]
A N_T

N, W

300 1, v 240 .-
= = = — =

6000 240 2720

Q Q2: Electric transformer the turns number i the primary coil 1s (800 turn), and the
turns number in the secondary coil 1s (200 turn). The electric current flows in
secondary coil equal to (40A). calculate the current flowed in primary coil?”

S9iltl) ill] § bl 5Ll 51855 (200 turns ) ssitells (800 turns ) adize szl iyl ill) lit sue o613/
Sl ks § colawd | yletl) conni (40 A )

A N, I 200 1 L
N, L 800 40 4 40
1—40—10,4
1_4_

;M@mﬁm;«é
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(ZB’ Electric transtormer the turns number in the primary (:011 1s (000 turn), and the
turns number in the secondary coil 1s (1800 turn). Input power in primary coil 1s (720
Watt) its voltage (240v). Calculate secondary current?”

(1800 turns) seilt)! Lile it sucy (600 turns ) iluw ¥l lile Slil suc 4dlte Upmo /525125 : 3
St Ll css| (240 V) aidsds (720 W) ilais) il § 3Us 1) dglich 5] iilsy

A !
P1=11XV1:>11=_
Vi
| 11=E=3A
. 240
| iy _th
. N, I,
I 1800 3 ; 3 -
—_— = — =
- 600 I, 273

Q Q4: If the output power from the secondary coil for electric transformer
(4800watt) and the loos of power is (1200Watt), find the efficiency of the

transformer.
(1200W) Ls 5piil) il (AE00W) aiilyeS sl soiltl] ill] o dmylit)] Syuiid) <l 15) /15145 4o

Sozl) 5. L4S >
A AP = P1 - PZ
~ 1200 =P, —4800 = P, =1200+ 4800 = 6000 W

=&x 100%

n P, 0
4800 480

n =m)(100%—_%—80%

£yl B A pmall i
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Questions of Chapter seven

Q-1 Choose the correct statement for the following:

AsY Sl o S dmizind] 5 lead) fi5 ) 1
1.The alternating current flows i the secondary coil of an electric transformer is an
mduced current is generated by:

a. A changing electric field.
O b. A changing magnetic field through the ron core.
c. An mron core of the transformer.  d. Coil’s movement.
b lgs sty Ceimo ylii g0 4l S sl goild)) Cill] § coluil] colicl] Ll -1
ill) A () ipmal! sy il () _pito puibslito Slza (D) piio FlseS Jlzo (@)
o b liso Jlzo (D) lsz)!
2. The ratio between the voltage of a secondary corl and the voltage of a primary coil
m an electric transformer does not depend on:
a. The ratio of the turns number in the two coils.
Ob. 1The resistance of wires in the two coils.
c. The output voltage from the primary coil.
d. The output voltage from the secondary colil.
e dazad ¥ 3Ly S Mol (3 T Call) Leilydg (soilt)] all] 4ilad (o Leacl]] -9
Iy L)) delsdll () Y] Gl o Aoyl Adlyill (C) . cnall] Mool aglio (D) . palll § Slilll sote dead (2)
ondll] Pl Zoglio (D) iolozll  oilthl Calll o
3.(2019/1) If the turns number in a primary coil in an ideal transformer 1s 800 turn
and the secondary coil of 200 turn and the current which flows in the secondary coil
1s 40 A, then the current which flows i the primary coil is:
@ a.10A b.80A c.100A d.8000A
gl ill] § laldl bl oI55 4il (200) ssildh) il clil suey 4t (8000) ddize sl ila¥T il i) sue o6 15/ -3
¥ il § bl L ols (40A)
10A (a):clszyt 8000 A (d) 160 A (©) S80A b)) 10A @)
4. An electric transformer has two coll, the turns number of a secondary coil 1 1s
300 turn and the turns number of its primary coil 1s 6000 turn. If the alternating voltage
around its primary coil 1s 240V, then the output voltage from its secondary coil is:

O al2Vv b.24V . 4800V d.80V
leilo e dadal) dglicl] Zelsal oS 1515 4a) (6000) Liluz¥ lale clil suey 2a) (300) spilth) Lilo olil sote ilyyS Upmo -4
0855 $3ilt)] Ll o domltd] Luilgill 15 (240V) luaw>T
12V (@) .wlaztt .80V (d) A800V () 24V (b) 12V (a)
J.An 1deal electric transformer (its loss 1s neglected) has 600 turn in the primary coil
and the turns number in the secondary coil 1s 1800 turn and the mput alternating power
m its primary coil 1s 7Z20W with a voltage of 240V. Then its secondary coil current is:
a.1A b.5A c.0.1A d.0.3A
As Il dglazl] §yuill ilsy 441 (1800) sileh) Lile ol sues 36T (600) luwwdT Lle i) sae (Aogo Lay5las) ddlte Upmo -5
Solag silth) Lilo ;L 15 (240V) 3ilyas (720W) lan¥ Lilo 5
1A (@) :olsztt 0.5A )  0.1A (©) SA D) 1A (@)

&byt

B @Newton100m 3Ll uoldl af pandidt 5L
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Induced current

I mformation which given under each Figure, show which one of them will be a step- up
i trans A B
| former. v.=2zovD:Va=4°" :ﬂi_ ': O
Y lball lesleall Lidsy Al S Ypmll o £33l anl e JIEN SN 5 -0 & B S e
I Sdadly Usmo (555 Lo g/dﬂe M S il v,=laovﬂ:v,=lzv :
I > wj‘-“/“rﬁ ‘,1"_,}_2‘-_// ded 5 (b) ‘gzt N,=1800 turns N,=250 turns
. Q 2: What i1s the difterences between the step up-transformer and the step down
| transtormer?’
I Step-up-transtormer Step-down transtormer
. Ltlyill Zadl ] yll Lthpil) Ldlall gl
I The turns number m the The turns number m the
I secondary corl (Ng) will be greater secondary coil (Nz) will be less
. than the turns number in the than the turns number mn the
| primary coil (N1). primary coil (N1).
o || ol oue o aST Saild)) Lile li) sue olil oue o J5T Soileh Leile olif sue
| The output voltage from the The output voltage from the
. secondary cotl (V) will be greater secondary coil (Vi) will be less
| than the mput voltage (Vi) in the than the mput voltage (V1) in the
. primary coil. primary coil.
Wl e 7 ot ite o amplas 2ualpar o ST saileh) Ll o domyladl delyall
I ¥ Lile § A5 Ll dilyill S lile § A3 I Auilyill
. The output current from the The output current from the
I secondary coil (I3) will be less than secondary coil (I2) will be greater
i the mput current (I) in the than the mput current (I1) in the

primary coil. primary coil.
| [P oo ST sildl] Lile o b)) L) el o ST s5ildl] Lilo o oLl oLl
" ] Ledlo S S é,1/.,4.:_;:2// Ledle JI &I
| N, . N, .
. —= Is greater than one. —= 15 less than one.

N 1 N 1
| Ny . . N £
) 9 po_nST (N—)‘,g}.zzr/w ]y po_iso] (N—)‘,g,zz//w‘

1 1

I ‘ 3: What is the basic function of the electric transtormer?
I $0Ly S Wg=l/ Lo olal ga Lo /15105 15195 :3 0
. A 1t 1s Mutual Induction between two coils..;ulll g Jstal] cll 5o a6l S dsal! oc ol /z

@ #hiall (B RB aell s @Newton100m LML ol oyt 505 [
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Induced current

Q 4: (2019/1) Explain how the electric transformer operates to change the voliage.

@Z'UJEJ\WM

Sactfpil] sltio ki o Al Uyl Lari cS ping s
A It 1s a device which operates to rise or reduse the alternative voltage (changing the
amount of alternating voltage).
When (N, > Ny)it 1s called (step - up) and it rise the voltage and reduce the current.
But when (N, < Ny)it 1s called (step - up) and it reduce the voltage and rise the
current.
(sl ylddo rdi) idsill jais gl a4y e Joryjle> P /7
olatll Jaissy dalyill adyi (o5 Jilaa T Cill] Ll sie (o nST Ggildhl Calll il e (5555 Lootic
et bty dlyill (it (pls ilan ¥ Cill] il sue o JST Goilth] Call] il e (555 Lootie 55
Q o: Where can the electric transformers be used? 1. Step up 2. Step down

A Aedl ] Wpml) (D) Wbl Ayl (1) oY laniol Ly S5l

|

|

|

|

|

|

|
Step-up-transformer: I
Which are used n: |

(1) Used i TV to supply high voltage to the electronic shooter of screen. i

(2) Also use this kind of transftormer when they transmit electric power to the cities. .
Step-down transformer: I
Which are used in: |

(1) The mput voltage of the houses. |

(2) Electric welding. i

(3) The mobile phone transformers (chargers).
L) g ASIYT E3La (§5lalel] 3 et (1) dnd] ) sl |
kel Aol SN BT o)) Yoo § (2) .
eel] AU I BT Lghs Lly (1) 1§ Lewzui Alsdla] 2t | |
(ods)) plzlll LS (2)
bsll wlisLi (3) I
Q 0: Explain the economic advantage of transforming electrical power to far distances I
with a high voltage and low current.

Seobolo slaiy dclle Autlyds buters slae J) 2l S S Jii (o duslyazd ¥ 56LAN Lo peitng A6po

S IS daglio corws Aol lslad Jidll Il § Jumms JN Sylil] Jeliz [

L |
To mimimize Loss as a result of wires resistance of the two coils I
| |
| |

| @Newton100m 30 roliet! af ySa it 3L3
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Q 7: Why does the electric transformer need alternating current i order to operate?

Ch.7

A
il G s Induced current

Scuglito sl JI LLeilsy ol SI) sl glizmi 15U /15155 :7

A When an alternative current flows in the primary coil for the transformer, this will
generate a varied magnetic field mside the iron core. This field penetrates the second
and the primary coils. The elecromotve produced and mduced current flow in
secondary coll.

Jl] § s Jpsar pue cou Soilt) ill] § Lims [l oy ¥ jarad) Ll e Jori¥ 2

Q 8: Does the electric transformer operate if a battery is used between the two ends of
1ts primary corl? Explain that.

Sell3 sy S luid] Lpdle J b o ylly Cinidsg o) Al SN gl o o 8, e
A Does not operate when a battery used between the two ends of 1ts primary coil because
no change happens in the magnetic field mside the iron core.

Gy ) gt liil] Jlzll § T Jpim> pute cutay Jluii¥ lpile (3 0b o Dylby piig ic Jaai ¥
WINES/ N/}

Q 9: In order to supply a large factory with electric power by a generating station the
factory 1s far from the generating station m a certan distance, what is the kind of
electrical trans former used?

1- At the beginning of the power transforming lines mn the generating station.

2- At the end of the power transforming lines before reaching to the factory.

Wyl g4 Lo .pas sry e dry S pims J) Loddyi damo (o duilyySI) 8yil] jipzmt) :9 4
Alastad] 2LyeSI)
Spivall Lo s Jud Byutil] Jii bghas g J (2) . JlyY] damo dic yuill Jii bahs il 4 (1)
A 1- Used Step-up-transtormer.
2- Used Step-down-transformer.

&)

shiall B Najaell s @Newton100m 3Ll ol af xSt 515 [
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Q

Q

A

r Problems of chapter seven

P-1 A tansformer 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 1s (1.1A) calculate: -
1. the voltage of the secondary coll. I

2. The primary coil current.
leile o colauid leally (9200) oplita 2ualss e cfani (5 ) Lod clipnthl ey (1009 LonLiS' ) Upmo L
Sy illl 15 (2) ittt ill) 3ilyi (D) sesunt (1.1A) giltht

1) calculate W/, ):
N, VW
N,V
l=£ =V, =—0=110V
2 220 2
2) Calculate (1,):
N, L
N L
1 L 1.1

P-2 An electric transtormer has an efficiency of (80%) and the output power is
(4.8kW). What is the mput power in the transtormer?
I UL 5yuill yliole (4.8 kW) Lo doylill 5yuilly (8098) LpliS duilingS pmo -9 s

Salpml/
P,
n=-—xX100%
80% 4'8><1000/ = 8 4'8><1o =8 i’ -
D= — 0 = — = —
Py Py Py |
~ P —48—6kW )
“ P == :
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" .3 An electric transtormer with an efticiency of (95%) The mpu[ power was (9.0km).
|
What is the output power?

i LSt Syiill yltiio Lo (9.5 kW) 13 als ) 5yiil) ciilS 15] (DD96) Lz LiS ailsyS Wpma 25y
Slpo
I A n=— 2 % 100%
P1
95% i x 100% = 95=P 100 = P _95%95
0_95 0 ~ 295 2777100
P _ 202 '5—9025kW
27 100 ~ 7

Q P-4 An electric lamp, its voltage 1s (6V) and power is (12 W). The lamp is connected
with a secondary coil for an electrical transformer. Its primary coil 1s connected with

an alternating voltage source of (240V). If the number of turns in the primary coil is
8000 turn, 1t glows (you can assume the transformer is ideal) Calculate:
1- The turns number of its secondary coll.
2- The current which flow i the lamp.
3- The current which flows in the primary coil
$3iltl] il g rloall Lia Ly (12W) byudy (6V) auidss aele cipiSo iliseS 7laco s
Ldle il sue oLS (240V) slial] dualpill sismo po i}l beils Laisy duilipS dlpnl
reain] (8000 turns) il y!
Sy ill] § it it (3) g laal! § il bl (2) . gsilth Lile it sue (1)

| A 1) Calculate (N, ):
- N,
' NV
: N, 6 _ 6x8000 800
' 8000 240 ~ T 230 " 2
2) Calculate (1, ):
P, =1, XV,
. _ P, - 12 _
== =24
3) Calculate (1, ):
N, I 200 1, 1 1
N, L, _ 8000 2 _ 40 2

= 200 turns
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Ch.8
Energy Source Tech. ‘

Chapter 8:
ENERGY SOURCES TECHNOLOGY
. Erergy in our [ ife ‘

Q Explain the advantage of energy i our life?  sidoall liste> § 35101 5605 Lo puing /0

A Energy 1s one of the basic principles in civilized societies. We need energy m everyday

Iife. It 1s used to operate a large number of factories, transportation and household |

devices, elc.
B ortad Eon Aagell Wl tead 5 L] £ limis 5mtl] Cilaazmall deatial] Cilosil] sutn] o 5L/
BN (o Ul s Ail] g i Fp Ailerl] UEi) Lailaog clipnt S pilial] o S i
Q List some unit measurement of energy?’
A 1 Joule = 1 Newton x I meter
There are some other kinds of units,
1 (Kilowatt - hour) = 3.6 < 10s Joule
1 (Horse Power-hour) = 2.68 x 10s Joule
iSoldy lmgll mal g 29 (Joule) Jszll (1)
1 Joule = 1 Newton X 1meter
iSoludy ASILS) 4ilS ol 3 Ll puiiai (KW = N1) delo — L5 415 (£)
1 (kW.h) = 3.6 x 10%]Joule
igoludy dartiar)l S l] B3 ol § siiad Lo Lllég (Horse power - hour) delu — duilazxl §,uill (5)
1 (hp.h) = 2.68 x 10%Joule
Lgsdll Sty o yilly Sl 4y Slapur] Yl § puiiind Lo W (electron - Volt) cdsé — ;5,801 (4)
igolady Lanés Ly llly

1eV =1.6 x 10719 oule
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4

|

| Existing energy sources are divided nto three types. List it?

. Lascte .M Lapedall 3 Allnl 28T y3Luns
I A 1- Fossil sources.

) O1l, Coal, Natural gas.

I 2- Water source energy.

i 3- Nuclear energy sources.

. sy sl 2 ) @l § Alal) B solmo it [
I AL il adil] 15l 530 e B9 A spinS] 2l s5lms @)
. FETRIERITINL 2 |
| RETNIEIRY SN 3 )
. Q Mention three types of energy? SASLLL im0 M 4S5 /21 39 o

| A 1- Fossil sources.

. 2- Water source energy.

I 3- Nuclear energy sources.

- FETRIERRYIINT > EETAIERITIOINT - FRWRIEEIN oY | P8
! Q Draw diagram explain the sources of energy Nowadays?’

| Sllall § Al dai]] 5] y3lums mingy Laies ) /o
| Nowadays

- | | |

| Nuclear Water Fossil

n energy ENergy sources

I | 1 ] 1

. Naturalgas| | Cpal il

|

I ‘ Hossil Lpergy Sources ,

| Q List fossil energy source? i jpinyl 48l yoluns suic /

. A - Ol - Coal. - Natural gas.

| ALty milly Lol i g E 4 ppin¥] A8lLS) solns /5
: Q Fossil energy source that means hydrocarbon materials. Explain that?

! iz 59y slpo A spin$T GBI 3lums siai o Mle
i A Because the sources of fossil energy consist of two elements carbon and hydrogen. in
. addition to materials such as water, sulfur, oxygen, nitrogen, and carbon oxide.

I ewSsly g sidly nmas¥ly cansly sl o dilits coni J) 43L5) (o gpoteely OS] Sramic o 055T 2 /7
. LY

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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The kind fossil energy i1s known as non-renewable energy. EXp]('z;] that?
Or This means the world’s reserves are decreasing every day. Explain that?
oumil] il BN olune o o ygind ASUT] y3luas ai o lle
Sl Mo . potoo Sy Jadlily & ygin¥] Sl poluas o wllall Jblis] o) :5]
A Because the rate in which this energy is created 1s much less than the rate of its
consume. Sources of this energy are petrol, coal and natural gas.
L] o o o 3T Bniidad] § oS Jnag iz Slso Lo [z
Q What are the important uses of the fossil fuel?
a3 spdsll ¥laza] pol 2 Lo /151 15 §.251 25 /e
A 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.
Loty chlbilly olylead! Jto Zaleall Jail] Slag Jeiii (2) ol adsr (D
ottty bl (SIS s tlea 35358 Janzas (3)
What are the properties of the fossil fuel?  sigix¥ 25l y3las Slies Lo /15145 o
1- Hydrocarbon materials.
2- Because the rate in which this energyv is created 1s much less than the rate of its
consume.
3- Non-renewable energy.
LeSD] Jetro o iS5y 3T Aniilal) 3 Lp26ST Jutnos (£) Auigs) 8 9pttr Slso (1) gl et /7
Somill pué 8IS ol o Lai ()

' Water £nergy Sources ,

Q (2019/1) Explain the concept of water energy sources?
Sall] 28I fos olu! Lo /o] Sll] AT s5luns pggdo ziiss /e

A 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
Hows either through pipes or streams to water turbines or hydraulic turbines.

Sl souad] cils abginll old] § (4welSI) Lifiad] pisll 45 fsni ftso e oty 4] A5IS] jolas pspio o) /r
let y37 a9l J petlad (4S5>) LSilSeo A8Lb ] Lbgmiy dadiyo SLo/

Q How can benelfit from the water energy sources to generate electricity?’

SAull) A8t solums plideiwls Aol S ALY isT Koy iiS /o

A When water pushes through turbine, the Axis of turbine will rotate and that will lead
to rotate large electric generators to generate electric energy.

Syt o ila crsst )l ol 9l rmo S5 Ul gty ST Y 5 spaad) (il o Lall ZuolSH AU 30 Golizadl /[
4 A l) 50T Bl I sl it p3 5

el B A pmall i

B @Newton100m 3Ll fuoldt af pandidf 5LG
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|L Q' Explan how can steam (heat) stations which generate electric energy?
s 1Y 3995l) pltieinly Al SH A5 ailss § 2Ll lbaml] Loni <icS giiss / o
A There are steam (heat) stations which generate electric energy. They are burning fuel

3

!
|
i

L ]
PHY

to operate. The heat which produce due to that will convert water mto steam in huge
boilers, then this steam which has a very high pressure rotates the turbines.
These huge turbines rotate the generators which produce electricity. Refer to the

diagram.
ortug Lactasg (Unlro) Lot SLME Abluass sl J) s U] sy J dic Bild] 5] patiaiy 3598) G e Jord /7
il by ST ey e oaT 518 Sletlpa poti (§ Lo gty p9di (s dactid Sl ysi pgiti § bdall Jle mild] L)
i S

(1335 DU S 2 11) (Lol 5= THLIN 5l ST T 50 5 11 =l o 31) To,la ol =l o8 e 8 =lS 5N e = 5 s o

r N uclear evergy Sources ,

Q What the difference between steam (heat) stations and Nuclear energy stations?”
Sl S A5t ey § 2 gaill A5LaS] Sllamay iy L] Sllaml ] o Gpill Lo /e

A They produce electric energy in a similar way to those i the steamn stations. But some
ditference following:
oy lat st puons § ol Sl Lok sletinl demli o dplidll Slball § duii cipld] dgsil) B lbims aidi /7
i3 olis¥] GLil)

Steam (heat) stations Nuclear energy stations o

Fuel used 1s The nucleus of

Fuel used is fossil fuel. heavy element atoms such as
Uranium (?3°U).
Sl gl il Mo gy9in] puiiad] 3595)/ ( / 1
)] weill 5 Srdradl e sl Soi 5o poieiad] 2595l
(235) psail sl o
The energy produced 1s very
The energy used 1s enough to enormous and very
convert water to stea. contamunated 1f cannot
controlled., 2
s J sl g mt) 85K daciiand] A5
e L o 131 I Apleg i Alila dilel] Z5LL)
lple 4bcud] o

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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“** Uranium Is a radiated element denoted by (U). It consists of-
(U-238, U-235 and U-234).
(U-254 5 U-255 5 U-238). . p yillsi ety daselad] § sy U ileasS 030,59 piid] pssilssill jumic ** 7
What is the fuel used in Nuclear energy stations?
Sy gpdl) Bt Slboms § poind] 3555 galo /15145 /0
A Fuel used is The nucleus of heavy element atoms such as Uranium (23 5U).

U = 285 ssiil s ssaic 5,5 Jio dbiiath] joliad] Lol ga puieiad] 3985l /7
Define the enrichment process? How can this operation have done?
Sl Sy poilipil] cetiarii dlos Plo /0
A The enrichment process: 1s the process separated element atoms such as Uranium
and assempbled it.
It 1s done 1 several ways, in clouding laser or spread gas or centrifuge. |
S Sl Sl 5 Sl i ¥ ill o 5 oy o dasarais U = 935 apailspull sumic fums dulae p apailisel]

r QPevewable Lnergy Sources , !

Q What are 1ssues made the use of renewable energy preferable?
Sl Bl o g 15l (sl Juinds Soizmel] ASLLS) Sloric] Celaz & ol plo [ so
1- Because it does not exhaust (finish).
2- It 1s clean energy (not contaminated) contrary to the fossil fuel which has gases
when they are burnt and then gases contaminate the environment.
3- It can exist locally on the contrary of fossil fuel.
4- Low production costs.
Bl 7 15) s G 25 () Llma dolio 0655 o 55 (3) sl e dadkss &l (¥ (2) ciizray 61k 18 (1) /2
e
g (2019/1) List the mostimportant of renewable energy? sssuzut! il yolas ol sue /£ 25125 ;o

1- Solar Energy Technology.
2- Wind Energy Technology.
3- Biofuel Energy.
4- Tidal energy.

ity Bl (B) gyl 5935l 611 (3) LS Bl (2)  Zsweih) 251LS1 (1)
Draw diagram explain the most important of renewable energy?”’

S(abudl) A5Lt)) Souizmil] ASl)) y3lae pol misgy abaes ssy) / o
A The following diagram explain the most important of renewable energy

BoanGall AELI1 alioa

Renewable energy sources

(4) (3) (=2}
Sy sall Talla s paml 5 g5 1) TSl e ) TEL
Tidal energy Biofuel energy vWvind energy

. o o e o

B @Newton100m 3Ll fuoldt af pandidf 5LG
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I Q What the properties of solar energy technology?  Sicusiht a8l jais 5 i
A 1- It 1s eastly avarlable in most parts of the world.
2- It has no negative side effects on the environment.
! e oo 1l T o Lagls (D) yodladl g Lir o iST § LasdisT Upeo (1) 5 dsnadd] DU juoii /7
Q What are the fields of mvesting solar energy mn our life?
Sigogd! Liiler § dncail] Bl yLotiv] o¥lmo Plo /0
A Its mmvesting:

1- Solar Energy Investment in Electricity.
2- Solar Cell Heat Applications.
- Warming and heating water technology (solar boiler).
- Water purification by solar energy technology.
id Lo B8ILI yatind [z
(AU oLl Ali g dzdiiilly slel ) i) io 4oyl Solidail] dpiis (2) olST idsi duidi (1)

Solar Energy Investment in Electricity

Q How can solar energy mvest i Llecicity?  5:L, S udys 3 eid] 81l patind ieS /0
The solar cells which are also called photovoltaic cells 1s derived from the function
of the solar cell.

leilydgisdll [y Lyl cady Leacadi] LIRS M5 o lysSH s § dscadid] A51) patid /7

Solar cell

Q What 1s photovoltaic meant? And what 1s it consisting?’
SLplipSo Log Secletlpdsipil] dals Gai e /oA 4y o
A The word (photo) means light while the word (voltaic) means the electric potential
difterence. On this Dase.
The fundamental function of the collar cell: is to convert the solar energy to electric
energy.
The solar cell (photovoltaic cell) made of:
One layer of thin semi-conducting material such as silicone. Addition to some
mmpurities, such as phosphorous or boron at certain rates in order get a certain
combination to convert the light to electric energy.
- Thin layer on the surface which prevents the reflection of suniight.
- The cell 1s covered by glass board to protect it from the atmosphere effects.
st olaal le p9is dea i) dclil 53 ol Lia e ctmll (356 iad (Cletlyd) AalS Losts 5 ol siai (3359) 16K /7
Al S DML ] descad! A5LLS)
o O8ST deswa i) Ll
Syl dieo oy Os9) 51 ypiail] o oilpdid] yarns L] Sliai OsSelaa] Jio Aingo 4t Ssa o ddid) 2ads -
LS D J1 2 38l Jyn7 Bmo 4057 e
gl alSCail piar 4isdy diihy Abs -
sl Gl o Lplar) a2l 2ol dewadld) dudid] si -

&)

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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What is the basic function of the Solar cell?  Sicusid! il Jos fieo galo /

R
!
g

A The basic function of the Solar cell 1s convert the solar energy to electric energy.
Al S AL J puai]] o500 A5 LigmT e pods dewad) Ali)] Lac [ro /7
Q What are the different between simple battery (dry cell) and solar cell?
Seuadd] acllly (Ll dclt))) Aneud)! ylladd] oy SXMi5Y 50 Lo /0
A They all which provide us direct current (DC) but the difference between them is the
dry battery works on an electro-chemical reaction which converts to an electric current.
However, the solar cell works on the sun shine energy in order to obtain an electric
current.
dulif) Loty 4lsxeS A8 J) ApilearST A8 Jomi Dyllad] ) g Lot M ) Y] paino sl Olubany 0ii¥ o) miy /7
A SISl bk g9 2Ly S 38l J deaa ] A8 Syt Lo i)l
Q Many cells will be combined and used formung panels. Explain that?
Sad 3l IS4 o O35 Lpian) o Lsswadid] LRS] (o oal] Suogi 15U /e
A The electric potential and current generated from one cell is msuflicient to supply
enough electric power. Fach cell generates between (1-2 watt) which 1s small power.
clo Ly buslsll 4 clall o) 31 A 4l S Gyidlly dpodiil) 4S5 Y bumly 4ls o Math] il S gl L] OF /r
et 2ol i e 058 Liwlo § Juosi UL ALuls 505 29 (1 = 2 Walt)
What is the purpose of connecting the solar cells in series or parallel?
Silsil le 51 5! o Auscaii] LRI Lasy o ispill Lo /2135 o
A - Connected m series in order to mcrease the voltage from the system.
- Connected m parallel in order to mcrease the current produced.
G Gl Sl 55L5) Silsil) e danyiy deanadld] LIRS o dmilid] dxilsl 5ols) Jlsill e b /z
Q If the number of solar cell connected in series imcreased, explain how the voltage
change with the increasing?
Slyso dony L)) Atlyil] o ity s peaiog Luinns mo Yol e Asupl Al LMRS) e slsj) 131 /15115
The voltage from the system will be mcrease as following:
Viotan = V1 + V5 + -
soema olad Il e g d] LIRS dcgonl LT adlyill 58 dcgonll o dmlidl dtlyill ltio slsis [z
Viotar = V1 + Vo + - vatel 58 acpih oLy
If the number of solar cell connected in parallel increased, explain how the electric
current change with the mcreasing?’
Slpe @t L] ot pits xS iisy cLuinns po 5lsi] e Ayl ] daadel] LIRS ute 51551 151 / o
A The electric current from the system will be increase as following:
Loty =1 + I + -
Leepill Sl ggome ol Slsl e Aol LN o ilih! ST Ll o degant] o @il Ll yltio Slsiy [z

Lot = 1) + I + a0 54

el B A pmall i

B @Newton100m 3Ll fuoldt af pandidf 5LG
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| ’ Q' On what does it depend the period of battery charging by using solar cells?
Sunaid] LIS A Luogy llodd! s yaj aing e /15145

4

I Depend on the power of solar cell panels according to the number of its cells and
area.
i L Laag Lol oue Coes (10 W/C@JW@.@&LC .Lo.?-y/z
Q What the difterent between renewable energy and non-renewable energy?’
! Somil) ué A5llly ouzmil] A8/ S Gl Lo /15 165
A /z
| Szl pué A5/ Souz=ill 43I/ <
; 1t does exhaust (finish). 1t does not exhaust (finish).
1
. Dhpw¥ly Slaill ALLs dilady 451b
! , , It is clean energy
- It is contaminated. )
| (not contarminated). 2
ETIFTANFTIIA
; Agle_pé ddglsi A5(L
. Some of It cannot exist locally. 1t can exist locally.
_ 3
I Lo d>Lio pté Lisaay Lo dxlzo 5555 ) 5Ka
| High production costs. Low production costs.
. 4
I Adle Ll IS G980 [ae Lo Ll i JISG s
| o We can calculate output power from the following relationship:
i AN AN S o (Aol Syi) dpsna i) ALl lyr Uit ) Al Syl ol 5500 ®
Py =1XV
| ¢ Wecan calculate mput power from the following relationship:
. Al 38Madl M5 o (Pipy) dewaied] ddidl J) ALs (] Gyutil] lows 5oy LISy ®
I P in — l X A
" o  We can calculate the efficiency of the solar cell from the following:
! A A8 o Ll (K8 dpswail) Alil) 50158 Lo] @
n P t
| =2 %X 100%
- P in
| Where (P,,:) output power. (P;,) mput power. (A) surface area. () Incident
. L. . Watt
: radiation mtensity and equal to (1400 nfz ).
. el dplil! s i) d>Lad) P A LA I Gewadid) sl Pryy a2 40y ST 5,ill Py
|
. ‘140()% Goluwsy ol oyltio puaid] plaid] 5ui |

@ bl (ANl LS F 6 Newton100m 3Ewdtls juslit! o y<aditt 355 (4
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Q Example-:

1t you know that the dimensions of a solar cell are (4 cm x 0 cm). Calculate the power
recerved by the solar cell (the input power) if the cell radiation power fallen on the cell I

equals 1400 Wt

m2 °
bt Mid po daliwd) §yuidl] cow (ACM X 6CM) Lewad 2t slasf o) ceale 15) (104 o SI) 1 2o
(1400 Watt/m?) gyl alal! e Lilt wadid] g Lads¥l 5y =il 13 (s 1) §yutill) o]
A A=4cm X 6cm =24 cm? = 24 x (1072)2 =24 x 10~* m?

= 1400 x 24 X 10~* = 336 x 1072 = 3.36 Watt

I
I
Pin =iXA I
I
Q) Example-: 2019/1) I

A solar cell in the shape of a square (0.2m x 0.2m) If the value of the solar radiation

Watt
m2
15 0.16 A and the potential difference 1s 12V as in the following diagram, calculate the "
elliciency of the solar cell to convert the solar energy to electric energy.

A =0.2m x 0.2m = 0.04 m?

power fallen on the cell equals 1400 and the generated current by the solar cell |

P, = ix A= 1400 x 0.04 = 56 Watt
P,.=1%XV=016x12 = 1.92 Watt

P out

Pin

X 100%

=192 009 = 22204 = 3.49
=56 0= 5 0T

Example-:
It the converting efficiency of a solar cell 1s 0.12 1.e. (12%) with a surface area of the
solar cell of 0.01 m?. Calculate the output power if the power of the solar radiation

fallen on this cell 1s 1400 Watt

m2 °
9y Asadd] Alill dumbai dmluasy (129) 57 0.12 p diseds acls Jgmi 50LiS ils 151 :(105 40 lisH) 3 JLis

(1400 W /M?) gslus aclich! suis e Dbl grusiil! g lais¥l 5is yltia of Lole doylil syutill coun! (0. 01M2)
A Pn=ixA=1400x0.01 = 14 Watt
Pout
PinP
out
129 =~
12x 14 168
Pout =360~ = 100

X 100%

X 100% = 12x14 =P, , X 100

el B A pmall i @

= 1.68 Watt
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I‘sﬁia'r Cell Heat Applications

List some application of solar cell heat? St 3Ll 2l Slichill o jar sus /
1- Warming and heating water technology (solar boiler).
A 2- Water purification by solar energy technology.
(sweast! 3lal) 2252lly o] pat Lms oG (1) /2
Apacadt)] DU Jlorzualy slel] dulns LemsliST (2)
What is the solar borler? S puadd] Glibad! 50 Lo / 0
The solar boiler i1s a complete system and consists of many parts used to collect the
fallen solar radiation and applied its energy in the heating water,
especially when sun 1s shining.
e § dylad] L35l ylatinly dbdla] dewadd] daid] prami § Joriai ilolSto dogliis e §ylic puadd] Gliad! /7
ruadd] galase 88 SIS Siged] Aid iy oL/
Certain metals are used m this systern These materials are anti-rust and painted with
a black color. Explain that?
gcadd! Gl Slosliia § clogSIly o 3551 cteselST Ut 3357 9l Acllan 3las potdeiind i le
A That it absorbs the largest amount of solar.
(o) 83l i yolo 2981 O3l OF) o] A i¥ (o S0 LaS ST olntel Jiril
Q Mention some of the means currently used to purify water by solar energy?”’
Ssuadid AU oLl ) delmi) dloriwd] Siluwsd! pal suis /0
a. Indirect method to purify water with solar energy.
b. Direct method to purify water using solar energy.
dplmil] oot ) Ao Al S A5 dss e 4o ol) siia caiei Hduadid] ASUIl oLl ) delni) §pild) né adnhtl (1) /7
Aeaadi! LS Jlanialy Llei iy
Lapiss of oy olel] (peal) 8piiles 5p9imy deadid] A0S Josian rduuadd] AUl oll) dclmt) 5yild] dibdf ()

i sl Jl lebigmig
r Wind Lpevgy Technology ,

Q What is the basic function of wind energy technology?’
Sl uidi Jos fueo 9ol /15105 15155 o
Depends on the mvestment of wind power to rotate air tans. The fan 1s connected to
an electric generator enabling the core of the generator to rotate.
oS Uyas dhiato d> 900 9t § L)) 38 latia] e dotey # L) Lids Jae o o) /7
Q (2019/1) What does the wind energy technology source depend on?
SeL! &5Lb jetians caizy pMe /15 2019 /0

The wind energy source depends on:
- The speed of the wind which should not be lower than 5.4 mys.
- And must continue for long hours in the day

i My LS depw e ot /7
Algb Slela lpsua Sm Of cemig (0.4 101/5) e Jas oYoaeas 5555 o (1)
sl DI Uosh el lpis o o (D)

shiall B Wajaell s @Newton100m 3Ll ol af xSt 515 [
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Jeiofuel Lnergy

Q Define biofuel energy? — s(ssrtl 35850)) 3 s30mill Ls /0
A Biofuel energy: is the energy obtained from a live creature eirther plant or animals. It

1s one of the important renewable energy resources. .
Q Liquid fuel 1s available in two types st them?” stea S5/ guess giis pantl 53350 /oA 4y 4o |

A 1- Ethanol Fuel: It can be obtained from sugar cane, sweet potato, corn, dates etc.
2- Biodliesel fuel: It is extracted from plants which contain oils such as soya bean, palm .

otl, suntlower etc. |
oA e Lyso 5ute Yo § ot railly illy plall Ulbslly oSl comd o priiag lild] JpiltsT 3535 (D) l

hylead! "

Loy il $rn iy Jerill o fo Lounll Jpd ta casill e diplol] UL o griia issun)! Sotl! 3535 (2)

. Jidal epergy ,

Q Detine Tidal Energy? . s(yally ) LeosliS5) o spumill Lo /1514 25125 /
A Tidal Energy: It can be benefit from the obtained by benefit from the tidal

movement in the seas and oceans to generate electric energy.
Al S BN adyd) liss yoi poi 3 sially ] 3> jlatic] dedas (p 2 pjlly M) Lm g liST /7
Q What is the basic idea of tidal energy?
Or: Explain how is the tidal energy mvesting in produce electricity energy?’
Syially il LimsliSG Lpnle 35 I pulas¥] 555501 Lo /o
SAolp S ASLS) 2 Liil G sjatly ) LiosliSC potlnd i midsg /1 79 o 5T
A The basic idea is there will be a large difference between the levels of water. This
forms a large source of energy if we consider millions of cubic meters which are
subyect to this movement. This can be used i operating turbines in order to
generate electric energy.

Al S AU 3zl lats y97 Sk 7§ Lo 53151 50y G BIULL [S Dytuma S5 5Ll uganio o lisily g iz,

el B A pmall i

B @Newton100m 3Ll fuoldt af pandidf 5LG
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| i problems |
| Q If the converting efficiency of a solar cell 1s (0.17) with a surface area of the solar cell
- of (0.01m?). The power of the solar radiation fallen on this cell is 1400 M;jzt £ Calculate

I the output power?’

i (0.01m?) Zenbows aoLucass (0.17) e liS das 3l /(0.17) o Yo (0.2) 25 i 25125 5319 L
Samilel! Gyl i La$ (1400 W /M) tple bilud! o) gladyl 5t il

A ~ P, =iXA=1400 X% 0.01 = 14 Watt

|

: P

I n =—2£%100%

u in

! Pout

. 17%=14X100% = 17X 14 =P,,; X 100

! - —17X14—238—238th

! “fout =900 100 “UC N

. If the value of the current produced by solar cells (0.5 A) with voltage (10 V)
| what 1s the output power?

SamyLl) i) st Lad (10 V) agr G (0.5 A) et 750 8ulsy sl 5Lt )i G515 2
A P =1xV=05x10=5Watt

|
! If the output power to solar cell is (4 W) and mput power (32 W) calculate
i the ethicient of the solar cell?

Sauaiid] dplil) B Lsgmi 5o 148" p Lod (32 W) als it 5yuilly (4 W) sy delie) domg )] §yuiil] ails 15] 28

A _ four 100%=i>< 100%=lx L0 = 125
4 Pin 32 8 |

Solar cell has a surface area 0.04m?) provide a voltage (14v) and current (0.00A),
calculate it'’s efficient. If the sun ray intensity (1400 W /m?).

bt S 13) LS o] (0.06A) 555 5Ly (14V) Loylsio 4ty spmi (0.04M2) 2o Livay Zeseads 2ls oy
(1400 W /m?) guaiiht glai$t

S Py =1 XV =0.06X14 = 0.84 Watt

|
: A . P, =ixA=1400 x 0.04 = 56 Watt
|

Pout
= X 100%

Pin
—0'84><1000/ —840/ = 1.5%
n = 56 o—56 0= 1.0

il B A8 yaell ika
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Questions of chapter elght

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 O c. Coal energy  d. Hydrogen energy
Goumill i AU yolns o /] B9 -1
Szl qmdll Bl () iolsmll ooyt Bl () gzl pmill A8l () LI A5 (D) yszlly ) UL ()
2- Which of the following 1s a renewable energy:
a. Natural gas. b. Orl O c. Solar cell energy  d. Nuclear energy
Bodzil] A8l sobas o so 40 At 5T /24y -2
Apadd] WURS A8 (C) iolam)]  digedd) ASIL) () dpwedd] LIRS A8 () Laiddl (D) awdad) jLa)) (a)
3- A solar cell is made of:
a. Titanium b. Aluminum c. Carbon O d. Silicone
e pisad Lesadid] Al /217y -3
Ll () ilorll sl () sl () ek (D) sl (2)
4- Solar cell converts:
a. Heat energy to electric energy. b. Heat energy to hight energy.

¢. Solar energy to light energy. @ d. Light energy to electric energy.
AW Jyms i) Adid) /1514y -4
Al S B JI Asgad] () Abgss A5l JI dewadid] (€) Abgus 451 JI 4ylzll (D) 46lyeS A51L JI 4Ll (@)
AilyS Bl J) disand] () oly]
- A floating generators use in the seas to generate:
a. Hydrogen energy O b. Tidal energy c. Wind energy  d. Solar energy
tdyi o sdl ) § Jeriwd dbll)) sldsl] /1511 -5
il A1 Bl (D) iolsmll  dpwaded] BILS (d) L A5 (€) izlly L) A5 (D) . umgpte]] 281 (a)
6- The best fuel for nuclear reaction Iis:
a. Cadmium b. Radium ¢. Thorium O d. Uranium
i3 digaill elill § Joriwl! 35950 -0
psilysed] () iolszll pssilssall () peastl (©) sl (D) aseslSII (2)
7- The energy generated by movement or falling water is called:
a. Bioenergy O b. Water energy c. Solar energy  d. Nuclear energy
if i old] bgiw 9l 45> o Stlail] AW/ -7
Al A8l (D) iolsmt  9eill A8 () dpwedd] A5ULTI (C) Aull) AT (D) dsumt] A5ILTI ()
8- The rate of maximum energy received in one second in each square meter (solar
radiation power) over the surface of a solar cell 1s:

a. 120075 b 100022 Q) . 100" d 110075
“glad W/ dula)) plac e W/gawmu)gﬂﬂ ‘,&/M,,J/ :LgL:‘_//%,e w/daa,.// LS Juares -8
1100 Watt/m? (d) 1400 Watt/m? 1000 Watt/m? () 1200 Watt/m? (1)
1400 Watt/m? () .lszll

el B A pmall i
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" 79 The converting efficiency of a solar cell is (0.17) for an area of (0.01 m2). The solar
radiation mtensity 1s (1400). The power produced 1s:
a. 2.2 Wau b. 1.8 Watt 6 c. 238 Watt d. 2 Watt
lple Ll guaidl glad¥ sui ity 0.01M?) dmbo iolusy (0.17) lhoni 508 dewed ils -9
A Amildl 5yuilts (1400 Watt /m?)
2.38 Watt () :.lszy 2 Watt (d) 2.38 Watt ()1.8 Watt (b)2.2 Watt (a)
10-If the current generated by a solar panel 1s (0.5 A) with a potential difference of
(10V), the output power is:
a6 Watr ) b. 5 Watt c. 8 Watt d. 4 Watt
P Al sl ylude ols (10V) e Gois (0.0A) gwass 751 sily s L] yltio 58 151 -10)
S5Watt b):clsztt 4 () 8Watt )5 Watt b)6 Watt (a)
11-If the output power of a solar cell 1s (4 Watt) and the mput power 1s (32 Watt), then
the efliciency of the solar cell converting energy is:
a 4.5% QYb. 12.5% c. 5% d. 5.5%
(P el Adl) Z8ILS) fogmi 5138 L5 (32 Watt) aus 1) 5,uills (4 Waltt) dwess 3ds) dyli)] 5yusll =ils 15/ -1 1
12.5% ) :lszt/  55% ) 5% () 12.5% ) 4.5% (@)
Q-2 If the number of solar cells which are connected n series are mcreased, explain
how the amount of the output voltage 1s varied?
Slo dnglif] duilpill ylsdo phty S puing lynna pa Il e gl o] LIRS suc 5133) 13] -2
A The output voltage will be mcrease.

sl e deaa ] LN Loy i domy ) clyill 13
Q-3 A glass laver 1s placed on the solar panel when it 1s manufactured. What 1s the
advantage of that?
Sl o SLANI Lo e ligo ic duaail] Gulil] pof e loill o ddas puings /35105 30
A 10 protect the solar cell from the external eftects.
gl Sl o dee ] dcdidl dlant fr
Q Q-4 Renewable energy 1s preferred to non-renewable energy. Explain.
Sell pusg bouaib) i A5l ¢ loil e bsuxil) LSl Juadi /=175 15155 4
A 1- Because it does not exhaust (finish).
- It 1s clean energy (not contanunated) contrary to the fossil fuel which has gases
when they are burnt and then gases contaminate the environment.
3- It can exust locally on the contrary of fossil fuel.
4- Low production costs.
igle g digkis 35l :8 (2) sty 25l L3 (D
RN FTIC) RN R R M E),
Q-J State the basic function of-
a. Solar cell technology. b. Wind energy technology.
2ol @l L3105 (2D Aadd! A L gliST (D 50 IS o o 5551 25 50
a. Converts the sun light to electric energy.
b. Depends on the mvestiment of wind power to rotate air fans. The fan is connected
to an electric generator enabling the core of the generator to rotate.
Al S B I ol o505 DL Looni (1) /2
oS oy Aiato Do g0 popis § 2Ll 533 latine] e tong Lol a7 e Tago o) (2)

il B A8 yaell ika
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Atomo. & com. Tech
‘ Chapter 9 . i

PHYSICS OF ATMOSPHERE AND MODERN |
L. COMMUNICATION TECHNOLOGY -

r 7he atmosphere apnd its com‘em;

Q What is the atmosphere word mean? ()Y 52) 3 d50a2ill Lo / 4o

A The word atmosphere is referred to the air cover which completely surrounding the
earth.
Aoly Abl>] 4ue)¥ 85,50 Ll elo l CMe e 5lbi 5yl 90 o2 ¥ 92 /7

Q Define the atmosphere? Sssrtl M galo /

A The atmosphere of a mixture of many gases surrounding the earth which connected |
to it because of the gravity. The mixture has constant ratio of gases *
such as dry air, which contain a constant percentage. |

Lyr dbdinos duwsy¥1 8,500 Lmi A0l couds Sl o Guilzmio_pé bdds (po digke dids e 8ylic g0 o)l M) /7
s ¥ Aoila)] ads
Q What 1s effect of the unbalanced activities of humans on the pollution of atmosphere?”

Sl soll DI e Gjlsil] i gpdetd] Do Liall] A5G 50 Lo /0
A 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.
Accordingly, climate changes, floods, melting of ice in north and south poles and un
natural hurricanes happened
Lao Lerech ) L)l e somd] COM] LigSo i geiss g sl ML [3Li] orug ilail] né grded] LLEUI o) /7

Adglle é polely cpebail] 3 adzd] o s sluaily Sililiaidg dus Lo i cutuw sl (S5lh) oleis¥T i S 50T

r Atmospheric layers ,

Q There are five important layers in the atmosphere. List it

A which are:

1. Troposphere. 2. Stratosphere. 3. Mesosphere. 4. Thermosphere.
J. Exosphere

Sgar)l M) Slics sue /15115 o

daasuS¥ (D) piwgs Al (4) piwsil! (3) dwsilrin! (£) siwssill (1) /7

;ho“o S

S
=
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Q The Ozone's layer at any layer of atmosphere exist”’ And at any h?ghést-be "The llalggfesf
concentration of ozone? List its benefit?
A Slaiilsd Plag Sl 1555 el o355 £lisy) (5] wicy 09 jo¥ Lidb adi (o /s
- Qzone n the stratosphere.
- The largest concentration of ozone at the height ot (25km) from the surface of the
earth.
- The ozone layer is regarded as a protection for living creatures on the carth’s surface.
¥ gl oo (25 km) gLlisy) e 55 b 1S5 nSTo_ndsagilrin) 2iih § adi /z
(C) g5l Loguns Syliall demudicl] 338 20 o Lici7 Lailys

Q The ozone layer 1s regarded as a protection for living creatures on the earth’s surface.

¥ gl e > 35 ST Audly Abso 9 j9YT diis ini /A Ty i Me
A Because this Layer prevents the harmful radiation tvpe C from reaching to the surface
of the earth.
C epill Lols5 demuiid] 358 4081 o 5351 §Latd] cummy 37 128/

Q Explain how can Ozone produced? Mention the chemuical formula?”

A

Sicileacs! Aslall 1S3/ Sall § o io¥ Aicds sty CicS praing /o
The ultraviolet, coming from the sun its source, absorbed by (Os), molecules which is
m the atmosphere, and break down mto two oxygen atoms (O+Q0). After that each
atom will merge with a molecule of oxygen (O2) producing the ozone molecule as in
the following equations:
o szl §535551) (O) inmaSy¥ disir Jid (o paiai By A a5 uaid] o doolill demuiid] 559 423¥1 5 /7
&35 (O) caip¥ dnie 055 () ppmay) dnj> po 53 S zouis launsy (O+O) 55,5 J) dnjll oda iz
AN AileaiST =¥olal]
O, +UV > 0+0
0+0, - 0;
Q (2019/1) At any layer Ozone gas produce? — sosis¥ s s2ll olicks o ddsks i 5 /15145 o

A Produced in the stratosphere layer. And The largest concentration of ozone at the

height of (25km) from the surface of the earth.
e g e (25 kin) glisy) (e 055 L 1850 STy ndansiliiand| did 3/
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Communication Systems Units

Q What 1s benefit of modern communication units building?”’
Se¥lail dogliio ¢ Ll o 665LN) Lo /
A To expand all over the world and transmit sound, data and images and various
mformation.
S Sl o tlly (5p90ally ganll o) Sl Jiiiy 450 @llall Loyl e wzedl /7
Q What consist of modern communication units?
Sabun)l oYlai¥ dosliie 555 po /1514y o
A 1. Transmitting unit: It is responsible for converting signals from the information
source (sound, image, data, etc.) to electrical or light signals (electromagnet waves)
so that they become suitable to transmit through the communication channels.
2. Communication channel: It 1s used between the transmitter and recerver. This can
be wired or wireless.
3. Recerving unit: It is responsible for extracting information signals which comes from
the transmitter and converting 1t to its original form, as it was before transmission.
Bl Sl I (il 3 5p0m) oplallstims 30 LT igni 2 Usiall sutmgl] 33 o] 73) ¥ sty (1)
bzl Jyar¥1 5128 e Sl alio 5553 (ratbliio 31S Cilmga) s 51
AL ¥ o 3L 555 O $Kass Szl ly Jaarl] (o Lo l] Alisog Lr sguail] i Jluai ¥ 5125 (2)
tele ol ] ¥ L JI Lausris Jeasd] (o 53180 Silogled] 5)Li) (oMiinl o Uggud] suimgl] i Jlidiw¥] by ()

oy s
r Types of Communication Channels ,

Q List the Types of Communication Channels? Slai ¥ 513 ¢ /il sute /0

A 1. Wired Channels: consist of tree type:
a. Twisted pairs: These are two parallel isolated wires which carry signals.
b. Coaxial cables: It 1s made of two metal cylinders with the same center. The first
cviinder 1s a flexible cable specially designed to transmit data.
c. Optical Fibers: These are designed to direct the hight according to mner total
reflection phenomena for the light inside the optical fiber.

2. Wireless channels: This 1s a means of communication which depends on the
electromagnetic waves between the two ends of the communication
points (transmitter and receiver).

a. Farth waves: These are radio waves travelling close to the surface of the earth. So
sometimes they are called surface waves.
b. Sky waves: These are used in long distance communication. They take difterent

patterns according to therr frequencies.

shiall B najaell s @Newton100m 3Ll ol af xSt 515 [
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s 25125)13s) 51 20 e 395y ALl Jluas¥T i (1) /7
SLa Jig Glogis LilyeS Yie (nlgies cruilste pSl e Sylee :aiilyy S T o 255 (@)
i) miata o Al e ylee U Bilplosid] ST itnza cnitinine Guiilylol o il sl Slbll) (D)
sl ULl il [y ) o7 Apicina A5t e Sylae (A9 ild)] Bilalos¥Ty Aile Gslo 4 LounT laplal)
Alenll Loyit Uile ke
Appad] SLIY (C)
gl o sl iy Cilaslel! Jis) dusaibliio gpg SN il e el ] Lises 2 7ASLaS] Jluai¥1 513 (D)
gglead| gl (B) ¥ sl (@)
Q What consist of Coaxial cables? S ypml | SIpblil] il o /3510 o

|
A 1t 1s made of two metal cylinders with the same center. The first cylinder 1s a flexible
cable specially designed to transmit data. This cable 1s situated mside an msulated I
material. The next layer 1.e. the second cvilinder is a metal net which is regarded as the "
carth wire. The last layer 1s an insulated material to protect all the mside wires.
dolo 4y Lat claglall it ymimio (o s e Sylec Jo¥1 @il S umie niins outilshal o cilli /r
ol i) Ule Ssley opmll Ll Ciliy itly ¥ Jtas dpintas 353 2 Sylec (9 Llt)] Ulshadly Afle

Q Draw the diagram explain the tvpes of communication channels?

A SLary] olsid ¢ 15l gisgy o msyl /o
£\

Jlai ¥yl Q'l"fli
Communication Channels

|
n
|
n
|
n
|
n
|
n
dasleay il gadll sl Sl gadil I
n
|
n
|
n
|
n
|
u
|

Wireless Channels Wired Channels
1 1

| | | | |
I glasall Sila gall Las Y Sl gall L el ELIY Ly gacall O gllBN Ll sl IR e e
Sky Waves  Ground Waves Optical Fibers  Coaxial Cables  Twisted Pair

Q What is the advantage (benefit) of coaxial cables?
S ypmt] g blil) pliseic] o 5L Lo /b
A This kind of cable is used to transmit signals with relative high frequency.
Al oyl s Lt Jaid /7
Q (2019/1) What are consists of optical fibers? Sgmad il SlisSo A Lo /0

A 1. The core: It 1s a glass or flexible thin transparent material in which the light is *
transmuitted. |

2. Cladding: It surrounds the core of glass and reflects the light to the center of the =
optical fiber. |

3. Coating buffer: It 1s a cover which encloses the optical fiber to protect it from the «
damage, breakage and humidity. I
ol 40 izl pudy ¢ gurl] 23Liss Btd G3lo of £ Lonj ye Sylecicldl (1D /- .

rindl il S50 J) s guifl e e onT il s Lot 5ol o puSTall (2) |

Ayl Sl o ] ciclll Blan) rimdl] Ciillly Lo e 3 1) il (3) .

el B A pmall i @

B @Newton100m 3Ll fuoldt af pandidf 5LG
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| ’ Q' Mention the benefit of the Cladding in optical fiber?

. g Sipund! SLIY § STl 39y il Lo /21 A o

1o reflects the hight to the center of the optical fiber.
el Gl iSo JI 2 gl (Ko e vy /7

Q What is the basic function of the optical fiber? What is 1t purpose?”’

Shoriud Jo 1251 5%y Spad! LY acle Jori g Tl Lo /0
A 1t designed to direct the hight according to mner total reflection phenomena for the
light mside the optical fiber.  Used for:
This 1s widely used in optical comumunication which enables transmuission of signals
for long distances.
S pediiad 3] AST) olSai§T Ttso e ari /7
L8lally L 93 Tt 5tiny Sldlaed Dopund] L3S i) =Y ai ST

r Jovopagation of wireless waves ,

Q Wireless waves spread out in the air in two different ways. Mention it?

Sa L) Lo gl | L] Gl 4851 51 S5l § ALt Slogl] pitdis S /2139 o
A They are the earth waves and the sky waves.
Aoglosd! ol lly 4T Slopl] Los Gpzinoy gl 3 2SLad] Sl sll i /7
Q Define earth waves?  §(aus,¥ closll) s ssuaill Lo /o

A Earth waves: These are radio waves travelling close to the surface of the earth. So
sometimes they are called surface waves.
nload! Sloslly Glen ] (g LS (¥ e (o s JE Bigusly Sl o Ay sl
Q What are the properties of earth waves?

Sy ¥l il gl | jliad oo / p0
A 1- It is 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
(200 Hz) o 51 53,5 () Asgizue boghasy LayLihi] erus sumd st o5 (£) ¥ mhose o dosd oiiiis (1) 2 lzas /7

The earth waves are not able to provide communication only for short distances.
Explan that?

Sells e Spuad clilad ¥ E¥lai¥l (nols e 5,005 1l deds )Y ilmsl ] /0
A Because they travel in straight lines. Therefore, they travel in short range.

shiall B najaell s @Newton100m 3Ll ol af xSt 515 [
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Q On what does earth waves sending power depends?

Sy ol gd] Jlaoy) Gyt aiad pe /o
A 1t depends on:
1- The nature aerial.
2- The frequency of the transmitted waves.

3- The power of the transmitter.
Sy jlez 558 (3) 8L il gl 53,5 (2) ilsed! drais (1) e taini /7

Q What is the properties of sky waves?  sislowl! ologll jlzs & /0

|
|
|
|
|
A 1- These are used in long distance communication. .
2- They take different patterns according to themr frequencies. The high ﬁ‘equencyl
waves (HF) have the ability to reflect from the lTonosphere layer. This enables them
to travel for a long distance transmission, in thousands of kilometers. I
3- While to the waves which have frequencies higher than HF i1s the microwaves. i
These waves have the ability to penetrate the lonosphere layer, and travel into outer
space. So they are used i the satellites communications. These satellites recerve |
the waves, and strengthens them, and sends them back to the earth. These are used .
m the mobile phones. |
Al jlees /7
Lt ey seto 15 (1)
(S og oS 8¥1) bty ols Lo plaii) i giog ¥ s (e ruSais s3] lle sl cLrlossi) Le diliso Llail el (2)
i 1) oyl eliadl] J) iy picogiog ¥ dads 515 (o Kaii (419:55Ls) Solmgo g8 (ALY 535 215 lmpl] Lo] ()
orzaad 29 ¥ I gt Bslely sty 23, GU) ol oy e lia I LS g5 oo s il a5 ¥ liail §
A sty 5

i - YPobile phone - j

.
|
.
|
.
|
.
|
.
Mobile phones are one of complex technical devices due to accumulation of |
electronic crrcuits within a small area. .
e dmlacs e 2uig AN o)) oG by 5ol uiat] 5o ¥] o JES il Lo ey * |
.
|
.
|
.
|
.
|
.
|
.

Q What are the mobile phones consisting of? sl cistol) dewl¥! lisSt! sue /=14y o

1. Electronic circuit containing a processor and memory chips.
2. Aenial.
3. Display screen speaker.
4. Key board.
J. Sound recerver.
0. Speaker.
/. Battery.

8,811y gllal] 4513, soimi duig ASH il (1) /7

Ayl (7) aclewd! (0) cisall 3a5Y (D) zailil] dog) (4) Loradl Lili (3) ilsdl (£)

el B A pmall i
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Q What is satellites?” List its purposes.?”’ SYloriwl P Log S Flisall yodll gols ;o

A The satellite rotates around the earth carrving electric devices. They are used in
communication and scientific purposes.
They are used for the following purposes:
1. Communication satellites.
2. Scientific Satellites.
3. Military purpose satellites.
Lagis 4olaid¥y 1, Suelly dualed] jo /5y =¥ baid § Joriud 4o Al &ldnag S5pl Loy 42y o ooty 20l 300 e i) jLaS
Sl o 23l Duclio ;L5 @) Anale Zuclin ,Loil @) Mol dclin L5 @ lpYLonraf Gop
Q What are properties of Communication satellites?
Se¥laidl dwli)) Lcliall L ¥ jliai [3les / 0
A 1- These are specially designed for telephone communication and the satellite
channels and to transmit data.
2- They are usually placed i high locations (36000 Km) from the earth surface which
1s lugher than the other satellites.
laglel] Jaig lalel] = lsiilly dpdil)) ¥ai¥l jo,i) suriad (1) /7
e el g8 (36000km) spuizs (2,8 mlo e [z delle clelis] e 9555 (2)
Q What the purpose of Screntific Satellites?”

Sdealal! (oI Gpasaiel] dpeliwal) yLad ¥ Lionilt Lo /1511 5 o
A The purpose of these satellites 1s:
1- to momitor the weather, meteorology, solar activities.
2- for recognizing mternational locations (GPS). These will be at medium heights

M/LLZJ/} ‘@}ﬂ/ ;/}./)//} bl Mb" (]) uaj-';,ﬁ .. -/C
Abwgze clelisy) e pi5 p L) (GPS) ddlall 28/l) oz ol (2)

Q What are the purpose of Military purpose satellites?

A

Sy Sel] dclial] JLed¥ jlzei s / o

1- These satellites rotate in special orbits at relatively low heights to survey.
2- Take photographs of military positions for the purpose of spying, and others.
ozl 21528 L Sall a8lol] ygunis mad Liad dibly mhylto § oti (1) s slias [z

Ao slelis] (e 555 (2)
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Questions of chapter nine

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
n percentages:
a. variable. O b. fixed. c. equal. d. neutral.
ey (553¥] (S99 bt o)l i SSdy Sfila) o udlziopé il g Sazd] S/ -/
D iclszdl dnds . d Agluis . AliD igize.a
2-The atmosphere layer which contains Ozone is called:
a. Mesosphere. Ol). Stratosphere.  ¢. Troposphere. d. Exosphere.
09 is¥ dic gpimi &I amll S Aids o -2
ndaagiliad! (D) iolozll i w8 (d) dasysill (€) ndasilial! (D) pdgid! (@)
3-The highest layer i the atmosphere 1s:
a. Stratosphere.  b. Thermosphere. O c. Exosphere.  d. Mesosphere.
A st DI Slids o dids el /15165 -3
Adus S () iolprf| il () piaguSYI(C)  piwgadl (D) dasiliad] (@)
4-The means of connection between the transmitter and the receiver is called
communication channel, and it can be:
a. Wired only.  b. Wireless only. ¢. Wired or optical fibers. O Wired or wireless.
10555 Ol 5Ky Jlaai¥1 518 smad izl ly Laarll o Lo lisss -4
Sy 8L Y () islsml] 4Ly 5L Y () Appiny el 9 450 () add 45 ¥ (D) bis L8l (@)
I- Axial cables consist of:
a. Two metal cylinders with msulation between them.
b. Three cviinders and insulation between them.
c. Metal net surrounded with msulation material.
d. One metal cyvlinder surrounded by msulation material.
ile solo\loplimis SBiats ol 23 (B) Ajle 5ols Lo Jymis cpziiins cptifsbeis! (3) (50 Ao jpmll Sfsblilf cillss -5
bolo Lo Jumd7 pziicne cuiilsh il () iolozt! Aile oles Ablmo 5oy diitro dilshal () Al boley Abslro diitao 455 (C)
Ale
0- Optical fiber consists of:
a. Four layers. O Three layers. c¢. Two layers. d. One layer.
0 Srmad) il S -0
alalds oM (D) iolantl  usly dids (d) s (€) olid 23 (b) lids a0,/ (@)
/- Sky waves are used for comumunications which are:
O a. Long range. b, Short range.  ¢. Medium range. d. Long and mednum ranges.
Y Dglowd! ol gl Jorii /1514 -7
bl dutens () ilynll 5l g ten gotl] btses () 5otl] nsspio (C) (5itl] Spums (B) il Gutens (2)
8- The purpose of scientific satellites 1s:
a. Take photos for locations on earth. O Monitoring the weather and meteorology.
¢. Communication. d. Military purposes.

palel] dpelial) Lad¥ o Llsd) [ 22124 -8
A Sall o lh 3 () Yai¥ o 1h2¥ () sl cl3i¥Ty uilal] 4idlpe (D) Ay 2dall sini (@)
gzl 1%y puild] didlso (D) ilszl! (D)

B @Newton100m 3Ll fuoldt af pandidf 5LG
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" Q-2" Correct the following statements if’ they are incorrect without changing the
underiimed phrases:

| rlas it Lo pudd G Aibsls cils 151 45¥1 Shyleal] pris Dy
- 1. The atmosphere 1s mixture of gases which all have various rates.

| False, (correct 1s: have constant rates).

. sl gize Lacas Slilé o bds o Sezdl MM Cilln (1
I Bl s Sl 0 35 5 el St Bl s s Ty LS Sl

2. The atmosphere of the earth 1s a homogeneous mass with many layers each one above
I other.
False, (correct is: nonhomogeneous).
| ilnzo pé rlpunll AblE Slic  Lae 38 Luses i yos dudlaze ALS ga L5l el LN (2

3. In the troposphere layer, the pressure, density and temperature increases with icreasing
I height from the earth’s surface.

False, (correct is: density and temperature decreases with mcreasing height from the earth’s
| surface.).

. o gh e £Lii ¥ 0L5 po Slint] Ampng ALy sial) 3oy pdws il 2ids § (3
| S 5oL & nll dmyg 48LeSHly boiund] Ly colyually b L3 bylee
4. Stratosphere laver 1s recognized by its content of free electrons and lons.

I False, (correct is: its content of ozone's layer).

oW Lo e Wlyamy jliai lyanlly Ll ylac . lisaly S i i e tlyim by gl A Slias (4
2. because of the eftect of Ultraviolet of type (A, B) on oxygen the ozone Is generates.
Correct
I i Slec G9i9Y oty nmaSs¥ 5 (A, B) o5 10 dumadid] 558 daiY ilsy (O
I 0. The stratosphere laver exists at the middle of the atmosphere.
False, (corvect is:above of the atimosphere).
Adcoss il Al G99 205 lgually Abls §lee (Sonl| D] Chimtio § dooi piosiliad] dids (O

7. The thermosphere layer 1s recognized by its ability to reflect radio waves.

I Correct

Arpreio Sylee Aoguo Il Sl gl e e Lallis s wso dl] dids jliai (7
I 8. A communication system consists of three basic units.
i Correct
| Ao Sylic Aewls] Sty S po Ylad)] dogliio $3557 (8
. 9. The surface radio waves are sometimes called the sky waves.
| False, (correctus: the earth waves or the surface wave).
L Slosll ol dembad] cilosll lple Glby iolpally citbls Glee sload! Cilogll dmbid] Dyl ] cilosll e bl ik (9
I Ay
. 10. Communications satellites heights are very high from the surface of the earth.
| Correct
. Ao Slee oYzl e I e oY laid) due L] 518 Y] SleLisy] (10
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Q Q-3 State four atmospheric gases?  sgprll M SlisSo o Slilé asl 1551 :3 e

A Oxygen, nmitrogen, Argon, the carbon dioxide.
O3S Syl LS 55T Sy e s A [z
Q Q-4 State the main atmospheric layers? — Sicui ! gszll Sl Slids ,S57 4 o

1. Troposphere.
2. Stratosphere.
3. Mesosphere.
4. Thermosphere.
J. Exosphere.
s S¥ (8 piasartll (B iusill (3) pdsitiial! (2) piusssift (1D
g Q- State the characteristics of the following layers:

1. Troposphere. 2. Stratosphere. 3. Mesosphere.

iy il) (B) piaositriand! (2) ozl (1 51 usnll colisall Slican 1551550

1. Troposphere:

- It’s hugher about 14km.

- The pressure and the density decrease rapidly.

- The temperature also decreases at this layer at a constant rate called fixed decrease.
For mstance, the temperature decreases about 0.50C for each kilometer.

- This layer forms 80% of the atmosphere. It is the most upset layer.

- All climate phenomena take place at this layer.
2. Stratosphere:

- Its higher about (14-50) kin.

1he pressure and the density less than st Layer.

Its temperature increase: From (—60°C) to (—15°C).

1t contains the ozone layer.

1t 1s at about the muddle of the stratospheric layer.

3. Mesosphere:

It’s higher about (50-90) km.

The pressure and the density less than Znd Layer.

the temperature is the lowest which equal to (-120PC).

Its gases are helnun and hydrogen.

Q Q-6 what 1s Ozone? Where does it exist? How does it form?

A S35 ooly Stzsy ol S99 50 Lo 26
Ozone 1s a gas consist of three atoms union to be (Oy)
- Qzone n the stratosphere.
- The largest concentration of ozone at the height of (25km) from the surface of the
earth.
that the ultraviolet, which the sun its source, absorbed by (O:), molecules which is in
the atmosphere, and break down mto two oxygen atoms (O+O). Alier that each atom

£ Lyl B A sl
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" Wil merge with a molecule of oxygen (O.) producing the ozone molecule as in the
following equations:
Cem g2)l 5 53525d) (D) pmanSy¥ disin Jud o patad By A o7 puaid] o doslill Lmaiic] G356 a0 o /7
G99 () 959 i 055t (O) naa$yl dniz po 5,5 S goris Losasy (0+O) 555 J) Auianll s iz
AN AileaiST =¥olal]

O+UV— O+0
O+0— O
Q-7 from what are the contents of the modern communication systems and what 1s
the function of each one?

Slio duslas] by JS Adabsg Log Spint] <¥laid] dosliio (1555 o 27 0
A 1. Transnutting umnit: It is responsible for converting signals from the information
source (sound, image, data, etc.) to electrical or light signals (electromagnet waves)
so that they become suitable to transmit through the communication channels.
2. Communication channel: It is used between the transmuitter and receiver. This can
be wired or wireless.
3. Recerving unit: It is responsible for extracting information signals which comes from
the transmitter and converting 1t to its original form, as it was before transmission.
SLa! I (@il cipio o6 3500) Sloslal] ssms (o 5LEYT Ligmi e Uggud) bumsl P9 (1 T3) Jlaw)¥1 55 (1) /7
Asrzald] Jai ¥l 518 e Sl dewlio 35 (Lt Liio 9,48 il g0) Ligus 5] Ll S
AL ¥ o &Sl 355 ) a9 ezl Laorll e Lol Aicas e 3umisl) o L1 5125 ()
il sl Ao [ I Looteais Lol (o 53l Siloslall 5L oMz e dlsiad! sumsdl i Jliza¥] Gimg (3)
Jloy¥ i dle
Q Q-8 State the types of wired communication channels?

SauSLadl lpiill g 15l S5 /5 25125 8 10
a. Twisted pairs.
b. Coaxial cables.
c. Optical Fibers.
A LI () sl Slsblall (D) . aul ST Y o 295 (@)
Q Q-9 what are the main contents of mobile phone?

S il L) datin ] ligSE Lo /oA 49 -Gy
A 1. Electronic circuit containing a processor and memory chips.
2. Aenial. 8. Display screen speaker. 4. Key board. 5. Sound receiver.
0. Speaker. 7. Battery.
SS1Lilly el $515) spims Zein AN Syt (1)
el (7) aclead! (6) cpuntt 4a3Y (B) moilil) amsd (B) piel) 2iLis (3) Lilsel (2)
Q-10 state three satellite uses?’  siwlonll Lo =Yloriwi 236,55/ :10,0

They are used for the following purposes:
1. Communication satellites.
2. Scientific Satellites.
3. Military purpose satellites.
e o h 3 dueliso 5LadT (5) Apale dpelivo ylad] (2) . c¥baidl) deelio sLadl (1) /7
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