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Chapter 1- Electrostatic

charge of body
charge of electron

Number of electrons =

Q
n=2=<
c

charge of electron = 1.6 x 10~%coulomb

1 nC= 10°C <1 puC= 10°°C

Coulomb ’s Law F— g4
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1cm=102m,10cm =10'm
W
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Chapter 3 - Electric current

1=1
t
A"/
R=-
I
parallel combination s;lsil Ly, series combination &Jlgﬂl by,
Viota = V1=V i Liogtar = 11 = I
AT
Lot =11 + 1 u:j“'::?f’ Viotat = V1 + V3
1 1 + 1 i R R{+R

gaaz o pslaall 3o] 28) gl (ali Yodae sic | o6 pralanll 3] 28 of (Cals ) elaail sz
3 sloall e dmo dbgysall $x33l pbiaall | e dzo dbgasall 5533 pepliaall geoz

c alhis c olnis &JIQIJI
JlseS Ll 53] oolus i ol apaay ng | I8 5Ll 321y Coane 3929 Cpaan Lin
Siles bors lebars 09Ss (3LseS)l 50231 alamo a3 5aS)1 851

e dbgyso Lslio 3 a5l 5080l 85231 geox> Lauls | When one lamp is off (faulty) or
Silsdl | remove the other lamps will be off.

When one lamp is off or remove the other This is because there is one path for

lamps will not be affected and remain on. the electric charge throughout the

This is because there are other paths through | electric circuit.

which the electric charge can flow.

In most of the electric circuits the connection, | s

in parallel is used. All electric equipment in

our home are connected in parallel.
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Chapter 4 - The Battery and Electromotive Force
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Chapter 5 - Electrical Power
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@T § — Chapter y - Electric Transformer
Ve IE Vs %
P, =P, ) 0@& M{M.
NV o N /0100 e
N, V; N, I, _ Atransformer
The rate N—i : is the ratio of transformation or the ratio of the number of turns with an
The transfer ration |n the transformer N efficiency of
1

A transformer has less efficiency of 100% (low efficiency) Zv.\-“-"“ gy ‘UJM

n=;" X 100% Piost=P1-P2

U3k L
Chapter g - Energy Sources technology
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Pout - V X I
Pin = Jadlou) M\ &M\J\ dad X w\ Z\,ﬁiﬂ ;\#SS\ Aalica
Pin = | (intensity) x A
out
Pi,

1400 *50= i) (uaad) lad) Sa

n= X 100%
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F The electric force 450 ygSJl 543l N Newton ()59
’\F‘ ,,J‘.
K Coulomb’s constant  aglsS il Lf% 9x10°Nm?/c?
N
q Charge 450 5ol dis il C Coulomb aglgS
the distance between the ;i o s=dl
- m metre ;io
charges
E the value of electric field (U oSl Jlxall 355 N/C PY VS AW
I electric current 3L xSl 5Ll A Ampere .ol
. ) 1 2P/ . s
t time (03]l W (%7 sec second dsU
_/‘;JL.
R resistance 4o ¢Sl doglaall @) ohm pl
Vv potential difference sg>JI 59 v volt ¢dgo
emf Electromotive force d.Sb sqSJl d=slall 84l v volt cdgs
wW Energy gained dw.:Soll 48Ul j joule Jo>
P power 3,3/l watt watt Olg
E Energy ddb oSl 8l j joule Jo>
Cost cost of electricity dsUaJl dalS Dinar Hloo
i . Dinar/KW- |
U.P. unite price da>lgll dSb 5ol 82> ol (p0S ] delw-blgglsS\ 5lus
./La.?.
number turns el sac J{? A
N 2 %@?b turns daJ
N, . ) . .
N the rate of transformer L o=l dews without any unit &lasg g
1
M efficiency dewwoddl 3]l ol dgnall 3claS %
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Chapter 1 - Electrostatic

" Electrical discharge: Is the loss of body charge.euwa]l dixds (1389 Lo Qﬁﬁﬂ.ﬂgﬂgﬂéﬁ;ﬂﬂ

& A =,‘;E.SI'I i
N=cii i 2

A=Z+N

bl Lesd s by Slowws oo allis 33lall o

Matter is made up of atoms.

~
atom nucleus

Atoms: It is well known that material consist of small particles.

() Proton (positive charge) 3lodl Jo Ia> dule S BIY (e7) dinddl ddlw &g yuslI-
neutron (neutral)

@ electron (negative charge)  ~Electrons with negative charge (e-) which rotates with a very

high speed around the nucleus

Ao il dslzio(n) Blisxissy (p7) il dzgo Blisign Lo (soins il 8lgdl-

uiejuod swoyy =~ ke

-The nucleus which contains proton positively charge (p+) and neutrons (n) which are

free of charge(neutral).

(Sbgigs sac = Oiligyzshil sae) Ll reS Asleio o5 slgall @3 phize ol 5S35
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Always remember Number of electrons = Number of protons

https://www.walidphysics.com

tvee of Elecirical charges aadi) g

02y Qo oy SliguiUl sse § Ladl puuay) 2ls S350 39201 5181 gl 9,281 33L31 B3Lol ol (e)d2ad])
A0 dx250 dinidy Ly sl 0920 Lo ool 5301 grseats (puuall o> Jl Lot
(+ Charge) If the number of electrons of an atom decreases as a result of releasing some of

them to the outside the body then the atom transfers to positive ion the body become

positively charged (*q).
(SbgysIgl sae 8 8305 gread) Gl 3550 35209 38T of xSl (iS5 il 33Lal Lol (<) &2t
(@) dls diniy Bomniinn peunl 5508 Wloo Gyl 8,31 prsuazd

(- Charge) if body gain electrons from some other bodies their atoms convert to negative

ions, then the body will be negatively charged (-q).
If electrons(e-) = protons (p*) =neutral
If electrons(e-) > protons(p*) = gaining electrons, negative charge

If electrons(e-) < protons (p*) = losing electrons, positive charge
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Where do charges come from?
Chas il U ol (i

When a balloon rubs a piece of wool...

i geall (e dadaly o 5lU) elly Lavie

electrons are pulled from the wool to
the balloon.

O (o pall (e Dl piSIVY a8

The balloon has more electrons than usual.
Siaall e JiSH iy KU e il 5 giag

The balloon: — charged, 4is&l) Gl ¢ I
Wool wis= || The wool: +charged & 5o 4tiad i el

balloon o

:dJU Ologleall L35 ol f\nz\” 0

0oiSIal A (solewy oylabog dusgo diimnds 5,3 Blgs J5Is Biligsgrdl
% The charge of protons inside the nucleus of an atom is positive, and it is equal to the electro.

Olinid) Gold 839 sl 325 o594l ol HoyiSIPl dimds ol

'E_‘}i.

ES

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

O9SI & Hladal dovms Slaclin Solud Hamin euus Sl dinds o &
% The charge of a body is equal to the multiple of an electron charge and number of electrons.
Number of electrons = charge of body / charge of electron

(1.6X10* Coulomb) (ssluss osiSIdl dinds
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& The charge of an electron is equal to (1.6 X10™*° Coulomb).

i

=

AL S Ol il Guled 83>9 L polo< ole &

'1‘,;::;2'

“2  Coulomb is the unit measurement of electron charges.
6.25X 10" electron lnssc OligyiSIl ¢ro deaS dindd Jslzy 1 Coulomb s>lgll agleSIl 2

%% One coulomb is equivalent to the total charge of 6.25X 10'® electron.

o Jlomiwdl d=5Lal lilialy B Bamg poleSlly

'1‘,;::;2'

Coulomb is a large unit. It is commonly used part are:

=,

1 nC=107C agleS oLl Nano coulomb, 1 uC=10"°C a9)sS 95Sslall Micro coulomb

ot

| _

r__.r.“aéL

(*d>g0) geuas il sy ssall

Glass rub with silk or cotton

10
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Afiracting and repelling force beiween ihe eleciric charge

Lpam zo w3las dalinell Glintl ol ledm o 48l dglizall oliaddl ol

- = Different electrical charges attract each other, Similar electrical charges repel
+ o+
each other. = =¥
«— —>
Repel
= ==
- o+
—_—
Attract

charging methods aiysasiy sl gad

@. i Sl 45l ,aSUb pladl pid Sl S a3

/&“3 "‘g /‘ = There are three ways of charging bodies with

electrostatics, which are the following:

Gl & sy ol (3) Guleddl dayshay il (2) el dasyhay oiJI(1)

11
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& (1)charging by Rubbing (2) charging by contact
1% ' (3) charging by induction
(a) @ oo d=lagy ol as 13 sl dsyyhny oidI(1)
'9\) ' ’\g’ . . - w“ .
"t( = r;,_v "..-."',_ ;'4 e - II ’l I 9 ‘_’LC +a+:.>9£ L ES |~.. ) II
i L S ,!,,,.4
®) (b) . = ol o .
| L i 5ol Lt (sl o Lsmy o) dst)
W i o . .
£ O (s SI31 lls aplaszSy &) 09Il e 2l
= 1 o
() (c)

(1)charging by Rubbing: When a balloon is
massaged by a piece of wool, there will be positive charges on the wool (as it loses some of

its electrons) At the same time the balloon will be negatively charged (as it gains some

electrons).
dbluwgy Hlududl g o 0u5S Ble ipuledl] ddyylny $24J1(2) o
yilg Ao dimdy HSl sl Gy 089 Huiigndio sue HUESII _l 4
|
cU3 sz Lol Dgmiin sue (3531 53S0l Guodld) Bgadiall 35Sl =
“. s .. . - . - (@)
il uss lag) Sl ol Gle 433 logd ) Oe Gl sl f
(2) charging by contact: Hang the balls of balm marrow /‘
\,\_\_\ 4 .
with two insulated strings from the same point. Charge of f
— I\‘*\<
one of the balls by touching it with an already shocked =
(b)

/@\/gQPa s rod with silk. Leave this Ball to touch the other ball

12
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which |s not charged. You will see that the balls repel each other. This shows that the
sécond ball which was not charged has not gained some of the charges of the first ball by
coming into contact.
Gl ddyyhny (e iJI(3)
9 il dslrin dpae 5S mhw o ddle dindy Hexdall blhell o Gl cuyds xic @
8ausedl dgall Ul lg=8.5 5 85SUl xbos Lo yiSUl (o0 gtz 585 Ogw ddldl GLul dim old, Ugjze
Bl (o duyall dgadl &SLgysUdl sac 3 Joo Bl sl dauis o, (85> ol dadb Olind) sludl e

(Basdall Blinds) dizgo dinds lgud sl
(3) charging by induction

When a negatively charged rod of rubber is
approached (negatively charged as a result of / } A

stroking by wool). If the rod is close to the metal ball

(@)

surface which is neutrally charged and isolated, then _

the negative charge of the rod in terms of electron, .

some of them will escape from the surface of the ball =2 \ -

and push it towards the far side of the rod. This is v

(d)

known as free electron, as a result of a shortage in the number of electrons in the near side

of the rod, a positive charge will appear. This is known as a bounded charge.

13
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e Connect a metal ball to the earth by linking its surface by a wire ending at the earth, or
by touching its surface by your fingers. keep the charged rod close to the ball. We observe
that the free electrons have lost to the earth.
Olindl el 25 B s o dgsd Sl 2l 2o (all grol @0)) Ga3 Jlaill ghidi
Basaall
e Disconnect the ball connection to the earth (remove your fingers from the ball) and
kepping the rod close to the ball. We see the bounded electrons remain at their location.
bl Gle ‘aLb.uL! €95 ((degall Glinddl ) daball Olinddl sos, 88 e Sldl 325 @
- duzgo lgiinds 851 (oS 858U 2y 3]
e Move the rod away from the ball. You will find the bounded charges (which are the
positive charges opposing the charges of the rod) distributed evenly on the external surface

of the ball. To conclude whether charges exist on a body or not, use an electroscope.

Sl Loty 3580 o il Gldl Lt dallie BL] Jomd Olind L Basiall Olisid] sl

858 o cusdll Bledl discid dgylie Olind o da bl

14
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_ Obsérve: a bounded charge has carrying opposing the charges of the rod near of ball, as

free electron has carrying same the charges of the rod a way of ball.

® WL R E)

laio 0o1eY LSLul 450 Sl sl (§ Jomin jla>

uncharged
Used in electric experiments for the following purposes:

Lo puux e ddlsgS dind 3929 e iSIl -1
1-to show if there is an electrical charge on any surface.
oodiall el Gle &8l oSl dinidl go5 49520l -2
QD 2-to determine the kind of electrical charge on any charged body.

1 3bseS)l BLESI (9S5y an

~

% A rod made of metals

Blall sol=ll o3Il Juaiy (d53=0 858 ol) dame posd 2
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A metal disk (or metal ball) linked to the upper part of the rod.

gl 0553 Blall il sl Mea pogial¥l of il o (sebusd o) Geiaeds a2

%

48,2

Tow thin leaves (or strips) of gold or aluminum joined to the lower part of the rod (or

one thin leaf of gold or aluminum joined at the lower side of the rod). these are fixed to the

middle axis at end of the rod so that the leaves may be free to move.

%

%

tw

A5 8300 o3 cdindl ol Hazall ol CL>)JI 00 (B9 Mo £

A box made of glass or metal or wood with a glass window.

S9xuall e Hui8yelle Sludl Ji=) Gosiall o (Solell 3l 3 blaodl ol pdall o sl
A lid made of cork or rubber at the upper part of the box to separate the rod and the

o leaves from the box.
Do you Know
When a charged conductor is connected to the earth with a metal wire. it is known as grounded.

then its charges will be neutralised as the earth is a large stone to exhaust the electrical charges which

move easily to and from the earth.
ol S

02580l Bgszall Jaze cllw dawlyy 4253 Hexdin Juoso Jrogi piy lasic

aly dio Jiziss Sl bl 508l g3gtamall o531 998 oy Sl Slimdl o
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i \_ There are two ways of charging an electroscope: + - +
+ +
- - + +

el diyshay (2) (Jawoodl) Golodl dipslay (1)

(1) charging by contact (2) charging by induction

dwds ¢ ol Hui8yoll GlwiSY BLESIl i85 G 8L 548 5 ey OLESI g Lasl LS
godl ridyell 1939 O 2L 899 Hogh oy »9 zhail LW

Bldl Gle &imds sl 3929 pae Sle Jay Bl Lidye 515 @ 13] el lisidl oo

When the charged comb stroked the electroscope’s disc which was neutral. The leaves of
the electroscope separate due to the replying force between them. This is because the leaves

gained similar charges.

il udi Log) SLaSly GLull ol OLESI 38y zhail 3Ll Uy dieme Ly oo OLES

dalise Lind Log) ol LESI Lidye sl Jaug

Remember: the electroscope which is charge by contacting (touching) will have its leaves

separate from each other. This is because they gain similar charges to the charge of the

touching body.

17
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131 Lol &giia Blaall ol e Jsy BLESI Lidyg e b Slinds sogh Carun LS Uidyg ]l
Bl Gle & sl 3925 pae Lle Jay calasdl by 435 o

BLaSII LiByo Blabasl Jage din il b Lag) BLiSly Blel ol BLESI LiByo Zhasl 3Ll Jay dixseo
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Remember: the electroscope which is charge by induction will get its leaves separate from

each other. This is because they gain similar charges to the charge of the touching body.

the electroscope which is charge by induction will get its leaves separate as they receive

charges opposite to the charge of the body close to it from the electroscope’s disc.

Apelication of elecirostatic &Skal) d:ilysaSi) 9 duload) cfist) yhag

SLratll sranll Czsall Ll Sl3sall dngd Juogs 31 (1 o s b)) o sle> A
(8Ll 898 Caranny paml lgudimy (o cliizd Lisidl g0 313500l (oo daylal (elall) gl lyahad)
Olinil Lo scluy ling 0530 Juoss ol srmall bl Cibilly Juogss G3lb sliall cuull Lol
33529 dusilaio el duale Jza los puuad] mdas JI gl ©lygas

Jalazll Coindl delio Jolse) ol & ol Flusiiwdl 321 3 &iSludl 4l seSl raiias Layls

oSl lusslly Juanill slse Coi @lliSy (il Eslidl oo
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SPraver: as an example, the car painter (or panting any conducting body such as a chair)
the opening of the spray will be connected to the positive pole of electricity source. This
makes all the bits flying from the mouth of the spray positively charged. As a result, they

separate from each other.

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

the painting evenly distributed on the surface.

Electrostatics is also used in many other areas such as photocopying machines, and in the
precipitate system which are used in cement factories in order to minimize environmental

pollution. It is also used in contact lenses and cosmetic materials.
ability of materials iyt Jeagiil ega oo alel) Aizd]

:dl 3bseSIl Jrosdl Lle lgidhs Cu> (o slgoll euds
Materials are classified in respect to their abilities to electrically conduct the following:
blsydl dases &g yusl) disedd] ddlad] 50 5qSUl Olinidl oo 8589 (S0 Slga b :dogall (1)

e Wogun Sloall s3n M5 SlgyuSIil eyasiy Wseéy posialily dddlly puladl Jio (5lill

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

good conductors.

blbally Ggunlly zlosll Jio s L5l xaSl Olinil Lgsd i 3 slgo Lo s 5le=ll (2)

(nsulators: these are materials through which the electrons do not move freely. Such as

glass, wool, rubber, etc.

Coulomb’s law @

F= 4l esis a&lIN

q: :\zdas.ia_\;.ﬁac

r= il Lg)SJA O 2=l M
k= ulill &ld 9 109N.m2/C2

Oiehd il S utind ou Dsliall 4L Sl Bodll ) agleS el Ao sd) %S Goilh

((Logigy 32l @230 g0 LS Logulsiio w36 Juol> @o basl Laolis canoliss opgiSls

@@U(‘@m U@W The scientist coulomb found ((that electrical force between two
electrical charges (both unmoved) is in direct proportion to the product of the values of their

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

20
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x5 &chdi A5l yaS Linds (o (0.06m) sy e (+4X10°6C) oylaso &b saS dind Cumdo/ JE9

Hlade ciws] (+#9X 10°C) loylsbo Lyl dinidl dusgo

ole doldl disidl Loy 5585 Ll g8l Slacgs Log Al disidl e Jo3l disidl Loy 5585 Ll 8o8ll

Slacgs Log . Jodl dimatl
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Examele-1 page# 15/
A point of electric positive charge of (+4X107°C) is located at a distance of 0.06m from

another point electric positive charge of the value(+9X107°C).

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

force in which the second charge acts on the first charge acts on the first charge. What is its

kind?
e G5y s 00
Fyp = kL 707718597632
r
o 100X 107°x9x107°
=9 X
12 (0.6)2
. ~ 9x4x9x10°x107°x107°
12 4 36 x 1074
21 s
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Wih=9x 1027576 x 104
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Fi, =9 %1073 x 10+*
F, =9 x1073%4

F12 - 9 X 101 - 9ON
5805 85 05 dimso dllseSl Bol ol Loy
1ol sl oiewd SIUI Goilal) mani lgild «dsl 38Ul Sl il (o dsliie sodll ol Loy
Therefore, it is a repelling force these two forces follow Newton'’s third law which is:
Fi2=-F21
la2 585 ol sl (sl A5l il e Jodl Limil lgsd 1385 3l &5l sasUl Bl o s Limg

B3 lgwSlely duwss Hlasall Jodl disddl Lle doldl disidl

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

the force in which the second charge acts on the first charge in the opposite direction.
SpslsS 0sil6 3 ratabads Otind (a2 25Uly 3lall 865 lagle CiBozs Ll Jalgsll Lo /oo

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

unmoved)?

(3sb @Be) ouihadl il daS (1) / Olgal

A}g})' direct proportion to the product of the values of their charges

22
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(2)in indirect proportion to the square of the distance between them

ZRTIN i

ql

The eleciric field: The value of the electric charge field at any point in the space.

Do not cross between them .lgiu Losd 2blais

23

(dewwSe @83e) Guihsdl o] o a=dI(2)

. \ )// The eleciric fieldgitspaStl Jiad!

(Sl3b8 JSolo pogaall 13 pad dgmiiall plusdl e Bods 1381 b resUl Jlaall i

\\\\\\M///// :\é}\\’//é; b xeS)l Jlall bghs Sliian
/Z/”\\\\\\ ;;%/”\\i\\t dgang bohs

The force line (non-visible)
Tension is taken as short as possible .;;So0 Job suadl 3xio s505

Start from the positive charge and ending at the negative charge. &

%@ﬁ:ﬁiﬂ
e

.I
o

Jall

A )


http://ar.wikipedia.org/wiki/%D8%B4%D8%AD%D9%86%D8%A9_%D9%83%D9%87%D8%B1%D8%A8%D8%A7%D8%A6%D9%8A%D8%A9
http://ar.wikipedia.org/wiki/%D9%85%D8%A7%D9%8A%D9%83%D9%84_%D9%81%D8%A7%D8%B1%D8%A7%D8%AF%D8%A7%D9%8A

(L § 855l Ll bame) Al saSUl Beall &) claall 3 dnds &l G GbseSI Jball lade

- ((dnadl el § degdgn () dizgn Breo &ls

The electric force that act on the test charge which is located at that point. So,
the value of the electrical field at any point in the space is known to be the
— electrical force for the unit charge which acts on a small positive test charge (q)

located at that point. The value of the electric can be found from the following relationship:

Spbiioll sueg pbiiall (el ol B Gxall Lo /o

shizio el (3 5eSll Jlnol shiziall 3UseSl Jlnel
Irregular electric field Regular electric field

sic olaiflg sladall ) Zolll e (s3gac
(ablis oo dhnis JS

dhss JS sic sladdlg slasall suinll Jlaodl 9o
Perpendicular to the boards (Constant

Variable value and direction at each point
value and direction at all its points)

Suing dyjloin sue du8 dily 1Sl 8odll bghs dolaiing dyjloie 4u8 Aol 1gSUl 8odll bglas
LSl (LI SE Jlenl) a8t
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the I'ih)es are not parallel and variable in The line will be parallel with each other
intensity and equal-distance between them
Oe=ewly Gmileie Hamel O O Moy
iloge 85 Jo> ol el &b o2 Moz g5l iblitnag asluncio
dg>ding The filed generated between two plain
Generates electric field between two metal boards and parallel which are both
different point charges will be regular. equally charged value but different in
type

o basznl LolS ol Yol ylaio Gio

Jxal) gaalgall emolll

The amount of electric field constant

dizidl e bagil lalS Jbwadl slade Joy
d gl ddng il

The amount of field decreases as we move
whenever we move away from two plain
away from the point charge
metal boards

3l GbsaS Jlow § dbds e Camdg ((+2X107°C) bnylade duvgo dubds a5l oS Lind / Jlio

Sdbnaill el 8 bseSIl Jlall slsie Lo (4 X 10°°N) lnylaio 8oé)

Mﬁﬂb@ﬂﬂ/A positive point electric charge of (2X107°C) located at point in an

electric filed. It was acted by a force (4 X 10°N). What is the electrical field at that point?

F 4X107°N

E:?_m=2x103N/C \\\< /AV//

T @0==@9—
<—
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1 ob e e 34w

0233 ot lgix>5e 3§ d5azo Juodln 3980)l Ji5 Oillew jg25 <

SbseSIl Juogdl Lle gidhls Cos o Jjleslly idlogall <

O9oine oz i e ddludl L2l aaiall (U seSIl LA ibyg 2lasl slazy <
4038 o ddlw disdny

a1yl joM Jo¥I Jadlly aols] Ji lugll

ol Logio »0Lll Bg5 olililaze Glichds olidlseS olimd (Ados 2011 (sasgeill 1
2398 ol o Lale Logio JS disis slaie ol (10em) Logies 3=l 1S Losic (9x107N)
k=9x10°N.m?/C? ¢lall 8
(+6nc) Jo¥l Limil slsio clogll 3 olicoudon olidndi oliins (A:1502011 Jol 595 dliwl .2
g5 Uinso Loginy slitoll 45150801 Boillslsia o>l (30 em) Lagiss s=ly (+ 2uc) &ililly

k=9x10°N.m?/C? ¢lsall & asleS ol ol Lale bodll
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5"‘&,JLL.J.¢5');‘>!I9 (+ 2uc) lnylados dzgo lanlas olidads olnds (A1pe2011 B e dliwl .3

9;9'5 ol u| Lale Slogio il 565 5lsin Led .(3cm) Login szl oS5 «(-5uC) bylaios

k=9x10°N.m?/C? ¢lyall §

lagio JS slsdo olimge olilileie olidass ol ( Al 02012 &augoill Obilaiodl dliwl

£ball & asloS b o Lale Login 6Ll 363 slaio cawsl (5cm) Laginy asdls (3x10°%C)

k=9 x10°N.m?/C?

B cuualy (+21€) disiy Gominn (A) el doumuall G391 yi5l (B:1502012 Jo3l soull
FAB=-) (FAB=-3FBA) _» (BoA) {yseunl s sliiall 45l 1081 58l )18 (+6puC) diins
(FAB=+FBA) .(FBA

Joi=e Juoge cuuz (e (1.6%1079C) laslaie dinds laid sie (Bl 02012 Sl oull dliwl

Sownll  lia oo oadd LIl olgasHl sse ogn oS dinddl Jsleie

1.6x10%%= g3l sl ol Lale

(6 cm)lagin 224dlg (2%107°¢) Logio JS)ladoe olililain olishss lisl seS oliizds (B2 0

eball & asleS ol ol Lale @odll goi liso login @slaall 30d)l Hlsie o]

k=9 x10°N.m?/C?

P dhd sic Cumidg (+3u0) baylaio 4l a8 & (A1 02012 oyuilill /LI yeall dliuwl

85550l &3l Sl 8ol slxd0 el 4xTO0°N/C SlseSIl Jlall slado LS 3bseS Jlve 8
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Sl s & GbsesIl Jlall slsia Lo 6x 10N Laylaie 8oy 55308 seS Jloe § b
(-8x1075C)(+2x10°C)Ladylado oylidnss oLl »gS ol ( 1200 2013 JoIl 5ol dliwl.10
Limil Sle Jo3l Limidl gy 5355 Ll 303110 sl dagaimy o (0.06m) sz e Limuds

k=9x10°N.m2/C2 ¢hall § asleS ol ol Lale Slaess Log dli

3 P dhi sic sy (#2x1079C) aylsie 4l 5eS dinid( A2p0 2013 LI seull dliwl1l
8,550)1 45l 5gS 39all Hlade sl (2Xx10PN/C) GbseSUl Jlxall slada Ss , 3L seS Jlxo
lgsd

Logie wiladl 898, ladall Glusluie olinseS olumi( Adgs 2014 (sagedl diwl12
poloS culs ol lale . Login JS &imis laio s ,(10cm) Logie 3=l olS Losic (9x10°°N)
k=9x10°N.m?/C? ¢lyall 8

53l (+2x106C)Lanlas] olihds oLl saS ol ( Allgs 2014 Jo¥l you)l dliwl13
3 pslsS ol ol lale .optim il ¢ 3=l lsie Cows] (9ON) Logins 53Ul 355 (-8x107C)
k=9x10°N.m?/C? ¢l,al

(9x107C) (5553ls,(4x105C) Lanlss] lidl g8 oliindd ( Ao 2014 Jol ol dliwl. 14
poloS ol ol lole .oumimidl o a=dl Llsie cowsl (90N) Llogin 8Ll 398
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“amg e (4x10°C) Uoylsio s dghi 458 dind Cumidy (A3e 2014 Sl ,oul15
50ill Jlsie ol (9X109C) loylaie Lyl dimgo (535l ek il raS dinsd cyo (10cm)
Slocss Log , Jo¥l Linadl Je &Ll Limidl Loy 5555 3l

Losic 107°C Lagin JS slade , olililaie olidnss olisl saS ol (Al o 2014 EJEI 594116
bl 8 asleS ol ol lale Lagin s8Lll 368 Hlsie sl (10cm) login asdl olS
k=9 x10°N.m?/C?

o185 b xeS Jlae 3 A dhadi sic Cumidg +6pC nylado 450 5gS disds (Ailow 2015 (53803117
Absdl s § (bseSIl Jloell slaie 3> (24N) lasd 853501 &5l 3a8! 858l 5lado

Logia s8Ll 898 plibiloin Hluzse Olihds oLl seS Hlusd(Ailgw 2015 Jodl 594118
£ball & polsS ol ol lale lagio JS dinds Hlaie sl (6cm) Login s=dls (9ON)
k=9x10°N.m?2/C?

oslado (553 (+2u0) Lanlas! lade olidadi oLl xS ol (Al e 2015 LI 59a)119
Al sl e Jo3l il gy 5355 Ll 3ol lsie sl , (3cm) logio adly (+6uC)
k=9x10°N.m?/C? ¢lyall § asleS s ol Lale Slaes Log

lagiw 8Ll 358 olillaie olubds olislseS olimd(Alogs 2016 Jodl 594120
poloS culd ol Lale logio JS dimds Hlaio cowsl, 6em Logio =il OIS Loaic (10N) solus

k=9x10°N.m?/C? glyall §
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la2 5355 Ll B0l Jlsia ool (240) Uolsia Lol dersn (551 Ao a8 dins 0
k=9x10°N.m2/C2 ¢hall § asleS bl ol lale Slaess Log , dslill dinidl Je Jo3l dinill
a2y Lle (#5X1076C) lnylado dgo dubnss &l gS dimds Cuzudg(Ailyw 2016 CJUI 4122
lole A5 &l slsia sl (27N) loylsdoe 58 dslil Lle Jo¥l &l ,36 (10 cm)
k=9x10°N.m2/C2 £hall § asleS i ¢l

bseS Jloe § P dhii sic cumisg +3pc nylado &5 seS disds (A250 2017 Jgdl 491123
Al 3 Gl yeSIl Jlaell lsie 3> (24N) laslaie 450 S body ox5lid

Jlow sic Casdg (#2%1079C) loylsbo desgo dubads a5 xgS dindds (Al o 2018 Jo3l 5oa)1.24

Sl o3 Loy 55 L1l 85l 5lxio Lo (BX10PN/C) o5lxie b seS

€(9).a(8).c(7).d(6).d(5).d(&).b(3).a(2) b (1) :ubl lee JSI dogmunll 35Lall yi51 /10
Q-1 chooses the correct statement in each of the following:

1- The neutral atom is: (b) its number of electrons is equal to its number of its protons.

2- A body becomes positively charged if some its atoms possess: (b) Number of electrons
is less than the number of its protons.

3- When losing a charge of (1.6 X 10°c) from a conducted body which is isolated and

neutrally, then the number of electrons that was lost from this body will equal. (b)
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al * A

‘Number of electrons =

charge of body
charge of electron

1.6 x 107°

Number of electrons = - 101~ 10719 = 101%lectrons

4- The distance between two positive-point charges is 10cm. if one of the charges is
replaced by a negative with the same value, then the force between them will be: (d)
does not change.

5- Two-point charge g1, q2. One of them is positive and the other one is negative. When
the distance between them was (3cm) the attracting force was(F.). If the distance

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

F, r: 1} Fo—F (3)? p 2l

—_— = = — = = _— _— = —

Fi g0z 3 277162 "'36 'a
r1

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

7- The body A is charged at (+2puC) and the body B has a charge (+6puC) the electric force
between A and B is: (c) Fas=-Fga

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

charged, this will lead to: (a) the leaves will get further.
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h" 9-A»A'ﬁegative|y charged body approached the electroscope’s disk which is connected to

T
-
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earth. (c) nothing changes in spite of positive electric charge on the leaves.
Explain the following dL» e Jle /250
023 Guadl x>0 9 dsame Juodwy 3985) Ji5 Dbl je25 (1)

(1) Fuel carries (lorries with fuel) are supplied with metal chains at the tail of the carrier

touching the ground.
| s dranially G Ohax bhadl s (o 83)giall 4L 5gSIl Olinddl o Galiill /C
(3L aS &35 Siga> sie B8 s 38 iy 8ylewdl S Sleg ol ol

To discharge, of the electrical charges that are formed of the friction (rubbing) of the oil walls
of the tank and collected at the outside of the tank and the car body, which may be a disaster

when an electric discharge.
.02y 3b dlayl sic AJLI ol dzgall dixnidly Hoxdioll puuadl dixds Jsl=i3(2)
(2) Any positively or negatively charged body will neutralize if it was connected to earth.

dlly dio Jais Sl Slisil) S g3giane 08531 oS /C

o ot CLJLuJ "l. * ) O * ulS |>!9 i .J)L?JQ > I JI &)2| oo UUQ)JSJXI o v ?(OQ.AJI T L\ O ~ ulS I)lﬁ

Lol diinds Jslesg Goydl Ul &bigyustil
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‘its charges will be neutralised as the earth is a large stone to exhaust the electrical charges

which move easily to and from the earth.

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

charge, the electrons seep into the ground and equal their charge.

B Homiio ez s e ALl Ly Homiiall (b seS)l BLESH iByg il sl33:(3)

Al

(3) The two negatively charged leaves of the electroscope will get apart further if a

negatively charged body close to disk.
odg lo) 2890 sl I ldasde SLLSII 038 Slgyisdl 2o 30U Goxdiall puundl &g isIil 3 /C
iy Z il 51548 uidyell Lle

That is because the electron charge body repel with electroscope disk charge far apart to

the leaves will get further.

Q3/Explain how the electroscope can be positively charged using: (a) A positively charged

glass rod. (b) A negatively charged rubber rod.

(a)charging by contact (b) charging by induction ..l 4353k (b) uledl 44y ,kny(a)
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Q4/ What a;e the charging methods?

(ol el 5o (3)- () ool iy by (2).clladl iyl (1)
(1)charging by Rubbing (2) charging by contact (3) charging by induction

Li>d Asleio dgime dbame 555 (Lse lgind) syl Selse zloill po Gl clasiwl /550
dysb sy $(a-b-c) Sl il § Al reS Glisds Jizs Ja (1) :(a-b-c) &l Bsll JIcal
Al> JS § Esamall 8,80 e sghites il a5l eSll linidl 65 e (2) a6l bl Jlas!

B Al e S 8 zleill Bl e dzall inddlsladal Juaxy 13le (3)

Q5/ You have used a glass rod which has been rubbed with silk (positive charge) and a
metal insulated ball as in the diagram (a,b,c). Do the electrical charges transfer in the cases
(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.

o0 dgall Olindl Gas Jams (cJsadl) (1) ;=)
Ll &y Ja6 Gulaslly 858Ul pxdans J1 Gl

dgadl o 35S prlarg (Basie) ddlus dind dile 53 Glaal) Jiliell 8,801 b (aJStdl) (2)

4 Il d.l->9.0 M * d | aoli
( o ..N ) u. . =3 & . 'y ""~LUI
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Ll dimdy 35 (S ) pesss 3 (bJsadl) s 3 (a Jsadl)(3)

zloi)l Go Bl diosd o 388 Eaal dyshay Palaie Ll a8 BLES i of ddlall o] bl /60

<

Gl )l 325 lghal oin JS 32y BLASI (1038 ac 03 gao] 28) [uble GLAII (1015 oy

Tl s bo (Hoxdin sue BLLS Ule Jua> sl) oLasll 1939

Q6/A student wanted to charge an electroscope which is neutralized using the method of
induction so he approached a glass rod which is positively charged and touched the
electroscope’s disk fingers while the glass rod was still close to the disk. Then he removes
the rod away from the disk. Subsequently, the student found that the leaves are closed.

Explain this.

Sagiall Olinill e Lol Gladl cliy zo BLESI G0y ore 03 @én ol )l Lle s /7
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sl oS Lasic (9X107N)soluss Logiey 58l 58 olililaio Glichds olislseS olimd /o0
Tlogio JS dinds ladn ] (10cm) logiv
P-1/Two-point identical electric charge has repelled the force between them (9 X 10N)

when the distance them was 10 cm. Calculate the charge of each one of them.

(Answers: 1 X10°C)

_1,49192
2
_ q
9%x 1071 =9 x10° ———
(1071)2
2
qz _ Fr
k

_9x 1071 x 1072
B 9 x 10°

q

1
> =10"""%"7 = ¢*=107"? = q = (107"%)2 = 107°C = 1uC
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(5em) lagiy 324l oSy (3X107°C) lagio JS slsia plillaie olishis HlislseS olixd /200

Slogie Aoliiall 5oa)l laie o]

P-2/Two-point charges both positive identified of (3X10°C) and the distance between

them (5cm). calculate the repelling force between them. (Answers: 3.24 X 107°N)

q14
F =kt | ||
| 3.2/4
r oy 1o 3 X107 X3 x 1070 !2 5|g;
= X
5% 1072)2
( ) | 60|
9x3%x3x10%x10"2x10°° | 50| |
= 25 x 10~ | 1100
| 10[0
F = 3.24 x 109-9-9+4 { 0

F =3.24 x 1072%4
F =324 x10"°N
SbxeSdl Jlxall slado s SbsaS Jlxe 3 P dhii sic Cudg +31C baylado &l eS8 dinds By

Lasd 3555001 &5 1aS)l 808l Hlade cawusl ¢ 4x10°N/C

P-3/ An electric charge of +3pC located at a point P in an electric filed. The electrical filed

was 4x10°N/C. calculate the acted electric force. (Answers: 12N)

F=4x10%3x10°=12N

https://www.walidphysics.com
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saeaSol (Cagiseall) 5 oo 3yl @had al iz bazo Gobsd] cadis] o)8 25 o
Olas 893> JSo Lle lging Gl

The Greeks previously discovered a metal attracting pieces of iron towards it. They called
this metal a magnet which is made of (FesO.). It was commonly knowing as the lode stone.

Some of which have a “U” shape.
_ Alogdly Ogwall i Jumewidl S}G?T Slldl (&gl ShuSo (§ ipudblizall plaxiwl

Use of magnets: in the loudspeakers, electricity televisions, recording, sound machines and

navigating compasses.

Magnetic Materials Sdcudblizall lguolas) lads slgoll Bliol nlo

wwoloyll godsll :Jio lagms 15815 (soall Gugblisall 2o SR il slaall Lo idangblize Lladl
L3l il
Diamagnetic: these the materials which weakly repel with the strong magnets, such as

Bizmouth, phosphor, Antimony, Zinc, lead, etc.

Ul pgsiledl Jie [FFEWRR; Sodll ugblizolly @R il slgall Lo dwblize (gl
il
Paramagnetic: these the materials which weakly affracted by the strong magnets,

examples are uranium, palatine, glass, liquid oxygen, titanium etc.

dle higed &8 cllind Lgaé (s3licdl paublizally Ging Sl sleall Lo dwdblize Gspdl
Jall 330l enyanll
Ferromagnetic: these the materials attracted by ordinary magnets. They possess high

, needles, couplet, etc.
Wi
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Magnetic Poles amsglalial) walisd)

guaghlidl) il Lowy Lol Gpeblite Guhd (e agblizal

guaplibidl] wallilly oo 3Y0) Jlddl oo Coldl bdll genliNyglesill
stz e oLl Cadll (@a3hiS)gieded

Each magnet contains two magnetic poles. One of them is called “North magnetic

Pole”’, or the pole searching for the north. The other is called the “SOUth magnetic
pole”, or the pole searching for the south.

I

Explains accumulating the iron S ubligell dadll sic Jle 3850 soanll 8515 zond o o

filling with high concentration at the magnet poles

oSy Lo phicl dpublizall slaio e Gudblizell lgsd 95 dihio b Gusbliell $sb o3 /7

The poles of a magnet are the areas at which the magnetic force is strongest. Explains

accumulating the iron filling with high concentration at the magnet poles.
oSy be (Qlo.d &b lizall 898l 5lade aric 59 Gusblizoll (§ dibioll g ;gagallal] afad)
Magnet Pole2 The area in the magnet has the greatest magnetic force size.

Do the Magnetic poles exist indidually SUad¥l 85580 Gusblize s>g Jb

Oudlina Hladall § Gwoluwin Gudad JSiy 985 oS ybin JSiuy 3395 3 Lusbliall Oladl
(3o ibdg Jlos ibd) goilly

No, Magnetic poles do not exist indidually, but exist are equal pairs in quantity but different

in type (north pole and south pole).

if the magnetic is cut into a number of smaller pieces €, 2w 514;3 Al udblizoll 5.L:s o 13l

no matter how many?
- doizg Jlad b By dzhd JSI ol 325 o

We will find each piece will have two poles which are the north and south poles.
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The forces between the magnetic poles Sdwdblizall GUaddl ;o (sodll > alo

olbddl 56 W3Sy dl xSl limdl oy x35al Bodll 4 Bois pamdl Ly 5355 bailiall /7
Lpamy 2o L3l daliall Lublizoll Gladdly lpuims go 0L dgsliiall dpublisall

Magnets affect each other by forces similar to those between the electric charges. Similar

magnetic poles and different magnetic poles attract.
Magnetic Flelds . ....blzoll Jixol
Agragbliall soill 5 46 205 (slly ugblitally bagmy (31 3l oo sgagialaad] ol
Boslo usblizo 350 Loz pusblizall Jo> claall & Jlawe (sl 3 Ganblizall Jirall

The magnetic field in any region is the space which surrounds the magnet in which the

effect of the magnet would be observed.

o» Ay it bbby el Gaublizall Jall Jioy /C S muiblizall Jlaoll Juias o oS

ol Ul pusbligall 751> Jleldl Cdadll o g5 délze bohal oin dewyblizall 858l bl
Jleddl JI ggindl bl o Gusblisall 513 lg3rgs daso ol

The magnetic field is representing in drawing lines (invisible) and these lines are the lines
of the magnetic field. These are closed line heading from the north in the direction of the

south pole and completing its circuit inside the bar.

Sdewublizall 358l bohs Gliwes dlo

The force line closed (non-visible).dlése dang bglas> oo -1

Ay lghyes desSog puublizall 75> ggindl Cdadll g Jleldl Cdadll o a5 -2

Start from the positive pole and ending at the negative pole.

ey

Do not cross between.,slis (J» lginy Loys gblas 3 -4

Soanll 831 Jlomzl  ublizall Jlaall bohi e (oSl dib oy bl (is]

303> B3l (Ssde Bre 8) 2125 7o) imusblize Blu wlgsYl
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Nl e zlaill 7o) mdi mandl B3ls il e zols dumsblize lw 350 ezl dayb
b lizall Gludl Jo> dewsblizall Jlaoll bghs Jiad bohsl sing bols JSio Caudyy 38 syaxl
Activify-2: page# 19 Determing the magnetic field (ine using iron filling

To0ls: Magnetic bar a glass boards, iron filling.
Steps:

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

- Sprinkle the iron filling over the glass board and gently tip on the board.

You 0bSErVe? We see that iron filling taken the shape of line representing the

electric magnets around the magnetic bar.

Malking & Slaio JS 7rbls &i88ell ol dallall biliall le gy Juani Ll Gsb salo
s Lueblite abd o LSy ll3g AbLl byl i 3996 debd dhise iy bl &ipyb (a) /.
0SGg didny dSymag bhso aslg olasly 3dgall 850l (§99 dudblizall §lud u,,.u.u.bl.t.sz,oﬂ dasll ey

usblizo 3308l Bl 505 dlazll ipo elgidl A%y Bac Slyay

de> Gle 3 Mozall ansbligall (bl ols , Lugblito 3958l 53] a5 Ul delac (po lgsdl a2y
AU egbliseall (dnil) dalio dsesiy Ladls oSy dpall 5y cllal
(a) Siroking Meiineas A piece of steel, such as a needle, mag'n‘i.\___ il

can be made magnetic by stroking it by one of the

magnetic poles. The magnet be moved must over the

steel needle in only one direction and in a slow

motion repeatedly. After finalising this operation, the ki -
needle become magnetic. The generated magnetic pole at the end of the stroked part
of the needle will always have the opposite pole to the magnet pole used in this

eration.
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e oine) 38l (sl (Condly dpugblisall owiSew higaall st 335l slaa H) Gugblizalls
Ayl losall dlgi .aoin cabnd s33ls Jlads dd Lanss] Gleblize Hldad sysl slous dsb

WUl Cdnill dgslies (S5 8auzdl dgal Lol d) da)liue udnd oS5 Guublizall (o

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

same type of pole.

Jio dpunsblizogssd slgo o dzhd daisel dhidell dyshll satuall SbyeSIl Ll biseadl ()

ol o) JSiny Bgale Jgime Juoge s e 83lie Calall oo cale U513 lgdgy S @iy 3394

dslay udady el Bsb Juogyg 339all (o E9 ol slown Jo> 858le Joizall Jogoll el i
3Ll Gusbligolly ouwy pusblize Lle Juaxi dewlio lgindalgd (9SS

(o) Electrical Methods The preferred way of magnetizing ferromagnetic

material such as steel is to place it inside a hollow coil. A coil made of an

iron nail

battery

=

insulated wire rolling in a spiral form. Alternatively, the insulated wire is
rolled around the nail or a metal screw. The end of the wire are connected

to a battery with a proper voltage. We then get a magnet which is called

Electro Magnet.

coil of insulated wire

by ASI] ualliad] i jfade aaday

339all dmhd Jo> clludl ola) sxe (2) ddbseS)l 855131 3 Oluiall satasll L lsdo (1)
Lzhie shyall 830l goi (3)(calell)
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T[ﬁ]@ of the cleciro magnet depends On: (1) the amount of electric in the electric
circuit. (2) the number of rolled wires in the coil around the piece of steel. (3) the quality of

the material required to magnetism.

s&;ﬁ%w@ﬂﬂw%gﬂﬂéﬁ
o3l ol (2) (el Gsball (1)
Megnets lose thelr megneiism in different ways:

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

oo 83endl Dlex)  Jesiws A lizog 33lo L dumeddniA] ZRB4a)
8ol o3 lgiadblize Jlgs cro duaslal bilsall oy dus il dwblizall OlyusUI

Medneiic Prote@cior is a paramagnetic material used to protect system from external
magnetic effects such as in watches. They are also used to keep the magnetic property

magnets preventing the loss of magnetism throughout a period of time.

haiss ol lgiSay dawiblizagyd 8slo o33 /C 3300l dole (ro duallall bilell givnd [3le]
Because it is a ferromagnetic material that can keep the magnet .dwils 8009 Hudblizally

.permanently

Sednsll

| 58l Gurblizall e casdll slossall Bk (1) dgzall ublizall
] ousblizall oo spmdl slawall Bk (2) (oiz usblize ad)
' (Jlods ungbolisio nd) 5550l

d(5).a (%) .d@3). d2).a@):dl ke JS) dneuall 3kall yi3] 1w

Q-1 Choose the right statement for the following:
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*_1- A magnetic compass is used the draw the lines of a magnetic field around a certain

magnet because the needle of the compass is:

a. A small permanent magnet which can rotate freely in a horizontal plane around

a vertical pointed axis

2- Permanent magnets are made of the following materials: d. Steel

magnet in the shape of a "U" as illustrated in the diagram.

Which of the following directions will it take: The right direction

which the needle can take inside the magnetic field.

4- Which of the following materials can keep its magnetic property

permanently? a. Steel nail inside a coil with constant electrical current
5- When a magnet bar is cut into small pieces:
d. Each piece will have two magnetic poles, one north and one south.
Saxilg Gusdadl &Ll glg.;i 3 JlaziwN daide bilgall oS5 Gl o 4uiS 3 / e 20
Lol Gale Lgoloal 35 LSU /7

Q-2 Justify: In most case the magnets will be convenient to use on the wardrod and

! fridge doors.

In order to close its doors completely closed.
ousblize &lg 393> (53339 agsiall Lonlsisl lolad dgliio dirme ligw b el el of 300
Sl e lgia 83518)l 5405 ol EliSay LS sy alls
523ly Gurblize lanas] iz 1308 L3l 0l pamy e JIgadl & OwoSiall oo Hedlos (sl s -
pocialdl Gl Lle Ldyss iy 3ya>
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b diatio e s B guisr Olised] 151 2.5yl By Gusblizall Gl ou sl
‘ 23> G883l Sludly Gusblize (s3gesll Gludld L3l Ja> Gl 5531 Sl
cousblize 8831 Gludly 393> (390l Gl LIl Juaxy @ 13]5-
Q-3 If you were given three identical bars which were aluminium iron and a permanent
magnet explain how can distinguish one from the other.
-We approach any of the two mentioned in the question of some of the attraction, it means
one magnet and the other iron and so we know the leg of aluminum.
-To distinguish between the leg of the magnet and the iron leg, place one of the legs in a
horizontal position and close to the middle of the tip of the other leg, the traction of the
vertical leg of the magnet and the horizontal leg of the iron.
-If the gravitational pull does not get the iron vertical leg and the horizontal leg magnet.
Ul Olbbiel) dpwublizall Jodl 7id Gapdss hioe ool 4o
Q-4 Draw a diagram explain the line of magnetic fields for the following diagrams:
oo Al 8l planinl dewgblioll Wil bohs &5, (o eliSed il dois¥ sl >l 500
esiins uublize Glw
Q-5 Explain an activity which enables you to see the lines of magnetic fields by using iron

filling from a straight magnetic bar.

My Gusslall Sl Gloal § Jlomiwsl dassle bilsall 59S5 oLl o 538 §
(3358)1) B3ko (ro @iuas dadlall bailizell

Ll oll dadlal) ozl 32501

gloidl o3 531, glil I dpmblisall lguslos) ladg dalzall slgoll Ciiuns

§ lady geabiitll sic .. dipasblizio 33d) o Gueblisall (<o Jo

b lizall dlogdl oo ddosll 3351 Lo

(deerdblizo Wl Jdwdblize Lall) slgal) dewdblizall Goloxl (u §50]l

Sa5l oS0l biliallg deadlal bilsa)l Lle Jgwnd) slaall bhisad &5l 4S5l

929 Jlods ki 93 Gugblisto dhid JS lliod 8yitan ghid I Gugblizoll gebads vic
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Two Unlike Poles Together Attract

=T -

Two Like Poles Together Repel
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Electric current
03l 0329 § s se= il A a0 saS)l Slimdl Hlado oo 3 [ygitggRS) ot

Electric currents is the total electric charges passing through this cross section during a

certain period of time.
4
\__ = t
S J

(A) 5031 83291 s AW poloS Bamgy |,

the electric current is measure in the unit coulomb/second and denote by (C/s) and it is
called Ampere.

el Lle1mA=107A

susol 95Sole 1pA=10C A

Ly il eyanis s3I Bliall HLunall o RedgeRSI) Byl

Electric Circulfs is the closed path in which the electrons keep moving.

ieadlsdg iyl -lie «ogi il rluas oo Callis Aaud] a5l oSl 8551

@ simele electric clreuit consists of a lamp, connection wires, key, battery, and a proper
voltmeter.

47

{ manopurcs.

ﬁ@ﬁ%ﬁ‘ﬂ
D)




S | ; Physics for 3" class of Secondary 07718597632 www.walidphysics. SN
* & 3 3 ph s

Lol sese ga sladall seiag slaidl 8 Ll Lo Juose S luiall 5Ll on :DC gl ol

Direct current D.C.

o

Www.walidphqéicslcowi 2ctric battery is at
irect currenc and it has a constant

amount and direction (regarded are Ideal)

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

If the current was variable in amount and

direction during at period of time it is
called an alternating current (AC)

(lasd Jo> sl o) &losasl 855131 3 lawiall 3 eI Ll Goled) Jomin Sla> oo 120 A9

sl Le sy

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

any part of it) it is connected to the circuit series.
a5 I Jle rgz 2o ro ailseS)l Eiml Bamg Jid pi3ll Jl oo glgsaSil and) g5k
..’;,lo|9 Lm.\e.?

Electrical voltage: Working to move the electric charge unit from its high voltage point to

its low voltage point.
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Uoltmeters is used to measure the amount of potential difference between any two point

in the electrical.

Do Jseds 3o g5ld CaSymns 13l s 55 3 Sl il 5801 bl Al 10801 slin ] Sy

3 L5 Le Jamid d dewliall 45l 508 8 5 xnny (b seS slex ol b5 Ll Jaosill il
Slexl
Electric charge movement / Electrostatic charge does not produce work if they move

through connection wires which link any electric system to the source of proper electric

energy. It will only help that system to work.

SbsaSIl o) bades s3lae o dslseSIl @lall Jid Ay oo $3bseSl Ll (o (i3l

A8l o3 yotias Ll A saS)l 53a531 I (Gl Lol Uall

The electric current is regarded as a means of transferring electric energy from the source
generators (electric generators, batteries, solar cells) to the electric system which invest this

energy.

1306 Leiloss bliydl diums damy Bl Lahylae @byl oS5 Lill sloall Lo (ibaesIl Ll clogall

Jlaall olxid puslzo slail Juogall ©h3 o ciniiw W Lol (bseS e JI cussss

Al &l Slesashil o3 y55ell ()L saS)
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It is-obvious that the electons in the outer of the conductors will be weakly connected to
the nucleus. If these electrons are exposed to an external electric field they will move
between the atoms of the conductors in the opposite direction to the electrical field that is

in action(E). this is because the electrons have a negative charge.

<o M Tam 85usS Lilyd blasy bliydl dyod Laibiorestl 0S5 Ll sloall Lo il saSIl Ll Jilgsll

NESIEN IV VS AP I

With regard to the insulators, the force of the connection of its electrons to the nucleus will
be very large. Therefore, its electrons which are affected by an external electric field do not
move. So, the insulators do not allow an electric through them (examples are such as dry

wood, plastic, rubber, glass etc.)

daley Joxll Gsb by sic_ o a8l 4Ll olail

S9SN Ll elos|

ol Glo ddlseS Aoyl dad o Juwoss ehlwl

e \
} > i lad) Ll Cadll o 058y s siSIdl dSym

a— e' - |
\ >V'. . .
e—1 0 /) 09 doriShl Ll oSl 99Ss 1w gell Cidasll
i % — L s50dl 5L Sl Jeal ooy TuiSleo

‘élg).@,SJIquv.U olqdl__,v)lb.c!ﬂél.;,gﬁbl_._ﬂl o‘.'_r?.slﬁ _ y .)JQAJ %3 '}GSJ J . e .

When the two ends of the battery are connected (such as in a light bulb) by connecting wire

between the two poles of a device, the direction of moving electrons will be from the
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negative- pole towards the positive+ pole (through the connection wires), and this current

is called the electronic current.

LSl Jlonall alil 2o anlil )9Sy s3I oMol Ll 8le dle Gl L oo ssgall Ll olvil

 (Juogdl ilool o> Il Lgahnd I dyslad) xgall Cdasll o ol 98 (1) S380]1

The direction of the electronic current will oppose the direction of the affected electric filed.
The electric current which was in the same direction as the electric field is called conventional
current. The conventional current will have direction from the positive+ pole towards the

negative- pole through the connection wires.

S ool hilols duidasiSIdl Jdlaall 51 25U 5L oSl Ll (16S0 CéuS

3 oyl Jlnall Jols bl iligadly dzgall g3l 8855 o il Sl seSI Ll 0% /7

s il il dSy> e gl Jogl] cslusl 3> 3l seSIl Ll o

The electric current may be produced from the movement of positive ions and the negative
from inside the acidic solution. However electric current through the connection wires is

produced by the movement of electrons only.

Also, in the operation of ionization of gases. (as in the ionization of neon gas inside
florescent lamps under low pressure, the electric current is traced by the movement of

positive ions and electrons in ionized gas inside these pipes.
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Examele-1
The amount of electric charge passing through a cross section ofa conductor is given (1.2C)

each minute. Calculate the amount of current through this conductor.

[ =—=——=10.024

q 1.2
t 60

Examele-2 If the amount of current in a conductor is equal to (0.4A) calculate
the amount of charge which passes through the cross section of the conductor during: (a)2

second (b)4 minutes.

a)1=%=>q=1><t=0.4><2=0.86

b)1=%=>q=1><t=0.4><4 X 60 = 96 C

oz ozl sic 35 o< 851318 U saSI Ll bl loelsl Canlgll dyygmall Cileliodl alo

el

ol S g aud Glaniall 5Ll dyma) Gollaall jleal ol Jandl 2o Jlodll e sigodl by -

ol 4.8 &9‘439AJI cixdl § Al sqSIl sl Rao> FINES
it is connected to the circuit series

Ll &80 welhall jlaal doglin ol 8551l doglia) dewll Tas> by sicodl doglio &eSH -

b Oluioll
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The resistance of the ammeter will be very small relative to the resistance of the circuit or

réllative to the system resistance required to know the current flow in it.
Oshll Ul siedl Slex] Clledl Byhalls 83pbill goll sl 2o siredl Slgx] izoall Bkl by s, -
83l CJL
The positive side of the Ammeter will be connected (usually it is colourd in red or marked

with “+” sign) to the positive of the battery. The negative side of the Ammeter coloured in

black or marked as “-” sign to the negative side of the battery.

Hlade sasw 3bsaSI ol 51 uidads G sgadl (859 5lade /C?l 3L 3 SUl Ll Hlad o samiy (oS
dbs il JI el 3L saSIl agal Ol3 dhsidl o 5 Ladl Olewsl o] 9848 lagin wlwdadl 3L gl 5L

GbaSI Ll Glsas CaBosy uihadl s3g> slade Solus vicg Ubgdl (b seSIl sgadl I3

Driahlgoll jla> Jlasiwl sic 30 xSl agadl (539 4wl sic laelsl colodl &gl Silelyadl ale

b o bl a2l 638 d8y20 Gglhall Jaxll 95b b (Siledll Lle sipabalgall Sla> by -
sigablodll doglin ;oS (4l seSUl 855131 8 Lagis eS| sg2ll 338 Lolid slaall bl G (S)
b o JbseSl el 338 Galid llaall Lzl doglind deas ol 83131 doglia) douws T3> 80
- The voltmeter will be connected in parallel between the two side of any device such as
resistance (between the two points, such as a resistance) between the two points which you
need to measure the potential difference in the electric circle. The resistance of the

/@\}8“ eter will be very high relative to the resistance of the circuit or relative to the
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resirstari]ce of the required apparatus which the potential difference is needed to measure
béfween its two ends.
Sl ALl Cdndlly dapaill Cogoll Cdaidll 2o sirahlsdll Slex) czgoll Gbll by -
BSagaill CIldl Cdadll go sixalalsall
- The right end of the Voltmeter (normally red coloured) is connected to the positive
pole of the battery (its potential higher). While its negative side (which is normally red) with

the negative pole for the battery which has potential lower).

Solun b Oluiall LUl Hlxio Gle poliall dsb oo Sbres)l sgadl dowd Juol> on 98] ool

ohm’s Law QThe scientist Ohm found that the quotient of the electric potential

difference between the two side of the resistance by the flow current inside it is equal to a

constant value within a certain boundary.
A SLall 3U el 5Ll poliall lssg il dBledl Lo 3RS doglat]

Txzlg sesol il SLadl Ll slsdog lg Talos asbsb o saall G536 Juoge doslio on )

Ohm Q: This is the resistance of a conductor with potential difference between its side is

one volt and the amount of current through it is one ampere.

Slasall 3y.2in doglio (2) ladall 4ol doglio (1) iloglBl] el
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(1) constant Resistance it is possible to know its amount by observing the colours of the rings

on its surface tables.

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

current in a circuit.

a3 Bang A Ly cog geilt Hlactl w=ti) sS40
Q psl Ohm Q R==
"sizegdl Golid jle=" planiwl &L 8l dagliall dasd (old Layl LiiSey
5l 508U 855131 Lgaolid 5355 il daglaall bayy pae camy ¢ dagliall Gulid 5la> plasiol sic

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

:J-gM) 2ogliy tads Hgxy 2 Jolg=l)

The factors on which the conductor Resistance Depend on:

dlogall 3lgalls Lo Loress Ll Bylyadl doys 3lin b slgall Gams doglie slade sy Blsadl d5y3(1)

(Al asl ol lgisly> d>ys glass o lgioglia sls35 dedill
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(1)The temperature: the some resistance varies with variation of the temperature which
that material is exposed to. The pure conducting mate will increase in resistance with

increase in the temperature (copper is an example).

(dob 3033l Juogall daglin 31355) dob 2o Lssb Juosall daglie croliss gl JsB(2)

(2)Conductor length: the conductor resistance varies directly with its length (the

resistance will increase as the length increases).

woix2ll dzhiin 8343y Juogall doglie Ji5 wlagad] =Hsal] i) dakas(3)

(3)The area of the cross section: the resistance decreases as the area of the cross

section of the conductor increases.
.S3331 Jele=l ¢yguts 85l £ OMisb 4L 3 oSl doglanll Calins B @ﬁ&)_

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

at the same temperature.

Ldob A di>lwws R=L/A Sd>luoally doglially Jogall Job 1y doSlall ale

R Jwosoll daglio
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Combination of resistance (1) Series combination

compare connecting lames in parallel with &jle2ily o2l &gl 929 G52 o

series
parallel combination s;lodl Ly, series combination Jlsdl by,
Vieta = V1=V A% Lot = 11 = I
Ligtat = 11 + I 6& ) Viotat =V1+ V3
1 1 1 de
Eeq=E1+E2 Req=R1+R2
gz OB ruslaall 351 285 of (Lali Yo sie | 916 pruplaall asl 28) of (Cals ) clabail ase
3 Siledl Lle dmo dbgy sall (53531 rglasll e 4o dbgysall (5353 ruliao)l 2o
SRS ik Jlo
Seill 651 Oyl Wlid ol carany g | 851Nl Sl Sletl) 32l Coae 3929 ars 130
Slsesl 5l 50!
Siles oy lakss 9y (3L seSI 55023 plizo When one lamp is off (faulty) or remove
dbgyso Wjlio 3 5L e8]l 55023 2an> Lauls the other lamps will be off.
Siledl e This is because there is one path for the
When one lamp is off or remove the other electric charge throughout the electric
lamps will not be affected and remain on. circuit.

This is because there are other paths ?f”
through which the electric charge can flow: 1%
In most of the electric circuits the
connection in parallel is used. All electric
equipment in our home are connected in

parallel.
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Short CIFeult §sx=) 85dlll ks

logicgazo byg lgbzy o Jlsill Lle &l 18Ul Logioslin (3 Guaoluio Husdli a8 (umluao by sic
oty pluaall 1 el Byl malasll a5l 3sb Ga Uil Wngo (Lo by 1318 dyylay il s
diaglie) Liglsell elludl 8 Glasiy 5Ll plima Jond luasll o30ad 8515 sg blsdl elludl ol oo
Ll by dlae ol , axmoi) a8y 36 pluaall 3 Glusiy Sl o 1> Juldll c3ally (13> ox0

03208 8355 L luaall G3b e Ll

When two lamps of equal resistance are connected in series with each other and the set is
connected to the poles of battery, we see that both of the lamps glow equally. This is because

they get the same current flow.

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

the lamp.

Examele-33 In the given diagram there are three resistances. R1 =60, R2 =90, R3 =180).

The equivalent for them is connected to a potential difference of 18V, calculate:
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in the circuit. ik

parallel combinations;ledl ks
R,=90)
A
Ammeter R3=1802
1 1 1 1
Rioteie:
Req R1 Ry Rz v
11,1, 1 ir
Regq 6 9 18 | oY
1 3+2+1
Req - 18 R1 =6Q, Rz =9Q, R3 =180
étg Vi 18
18 Ip=p—=75=064 V.=18v
Req = F =30 eq
Or (1)Req (2) Il, |2, |3 (3)It
&th =V1 =V2 =V3 =18v
It = 11 + IZ + 13
V; 18 _ _

[, =—="=34 I =3+24+1=64A
7R T 6
L= Vi _ 18 — 24
L Rq 9

_ VW _ 18 _
L = Ro18 1A

connecting Electric cells &ty oSy deasi) fagy dsbo

LA Ll il o Jo31 Gl cozsall il b oy LI bl G ol i § igls 2N gy
Jsill by Olisan o ols @l dlal Cogoll caadll 1 asl ddal CIladl caadll by s 5L

(58T &g 5.g23) emfon

Connecting electric cells in series: in this kind of connecting cells the positive pole of
the first cell will be connected with the negative pole of the second cell. The negative pole of

the second cell will be connected to the positive pole of the third cell and so on. The
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" characteristic of connecting electric cells in series is to supply higher voltage (large
electromotive force). This is result of adding the voltages of the cells. The electromotive

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

the series.

by 35 Lty 2o By Ll e Eisall oLl by i LA Ly 00 godll o 8 gl gy
45l a8l 8510l Sax5 90 bayull s Sliran oo Ols dgdmy 2o 9w LY uox] ddludl Clhsil
28Tl
Connecting electric cells in parallel: in this kind of connection cells, all the positive
poles will be connected together and all the negative poles will also be connected together.

The special thing about connecting cells in parallel is to be able to supply the electric circuits

with the same current. The total voltage for the connected cells in parallel, then the total

electromotive force (emf total) is equal to (emf) for the one cell.

a1 5ol I Jsoddly Aalsl Ji bwg)l

B9 Hdan é).b ule lagass & %J|91J| ole Ly (49,20) Hlnglial (A4 12011 ks_s..a.g.;:;.,ﬁl)_

35131 § Gluiall ,Ll-2 A28l dagliall-1 1ylxio ot (12V) Gl res)l 030>

Lle Ly ( R1=8Ra=4) oliegliall (A:3,52011 Jol s dliwl(2)

: LSl 038> 339 Hann Gsb e Uiy o logdsy go Jloill
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Sl (2) azslSall dogliall (1) Hlsie cowsl yobeosdtdscidt (AL ,02012 Jo3dl ,5uI(5)

(Veora1=12V )(602,30) (silgi dny,) 85510l ._g o ladall SIIHLI3) doglao JS 3 o Ll

$588al dogliall (1) plsie ol sptosgscid-dbosnoms (A 02012 LI 5e.I(6)

byy) doslie JS b ole gl 68 (2) Adbresdl 85131 § by sall Oologliall deganal
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a2l 33 (2 85131 § Oluiall SLsaSI LA (1 2 lxio sl (264V) 03g> (336 rra0 JI
Aoglia JS i e 3l

20> 28 e iy 0 Loguamy go (Silsdll Lle ka5 (302,66) o lioglioll (A2,,02013 (5:3,405(8)

Aoglie JS 8 wluiall sl (2) 42818l doglaall (1) Hlade ol (12V) oylsie bseS
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1 1+1+1 R, =20
Req a Ry R, R3 @ R=30
Pt Ry=60
— =-+-+-(10 &3 L@ =
Req 2 3 6
Req:].Q \
174 sueblh
_7 .
1 3+424+1 6 v=I| X R
R 6 6 °© V=6 X 1=6V

oliogliall (A 2013 LI H5a)l(11)

AL lad0 IS8 (bseS saan Sk e Uiy o5 lagudms o (Silodll Sle Uik (602,30)

& Oluiall ,LI(2) doslie JS Gxb e sgadl $>3(1) slsio cawsl (3A) 855131 § Gluiall

doglis JS
Dlsio 3> (6A) (solus A yisedl Bely oS 13 sobmsdtdscidtibosta oo (A3 102014  s34005(12)

(62.30) ,silos b)) doslio JS & Ll ,L-2 8513l o3n § (V) sieakilgall 3elys -1

dnglially Lagams zo Jlsill e iy (40R30Q) cloglio i (A3,02014 Jodl 59:I(13)

Gl (2A) 0335 851301 3 o368 5l oluwsls (18V) (3158 262 539 s Ao so o) A21Sal

daglia JS 8 i e 320l 5:5(2) (R) dsgnall dagliall(1) slato

62




N " - - Physics for 3" class of Secondary 07718597632 www.walidphysics. , Z
A h @ & «;}m‘-‘
‘doglaallg.R1=90,R2=60,R3=18Q sloglin 3 sobadtdsidt§ (A4 02014 LI ,o0JI(14)

oliall 5Ll -2 @280l dagliall -1 ;lade 3> .(36V) o5lsin sg> (538 suc by o lg) d8lSall
(silss bayy) doglin JS §

goaxal dslSall doglioall-1 ;i u.u:.>| , syt Syt e (A:3,02014 EJUI 901(15)

Sl slsde -3 dnglin JS Gxb e (b saS)l el 32872 450 sl 855131 § dbgs sall Slogliall
(Liorat =6A) (60,30) ((sles bas) doglio JS § luiall
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Gsb e by o Laguam mo Jlsill e Lk (RAQ) oliogliall (A2,,02016 Jo3dl 55:I(18)

Jlxio Cewsl o (BA) oylaie 85131 3 breS Hl Olusls (18v) (bsaS)l sa> (658 SbsaS yauae
Aaglia JS $3b o 3620l 628 (D) R Usgaall dogliall(1)

l) &8l doglially Silodll Lo Lk, (99,180) plioslaall ((A2,62016 Sl ,54)I(19)
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.a(10).c(9).c(8).d(7).b(6).a(5).d(4).b(3).a(2).d (1) :1

Q-1 chooses the correct statement for the following:

1- Increasing the number of connected which are connected in parallel between the two

poles of a battery in an electric circuit, then one of the statements will be correct.
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‘d)the.total potential difference will increase through the equivalent resistance.

2- increasing the number of resistances which are connected in series in an electric circuit

containing a battery:
a) the amount of potential difference will be equal between the two sides of each resistance.

3- which one of the following circuits is regarded as correct when used to measure small

resistance by connecting an ammeter and voltmeter. (b)

I
. . . . v
4- The electric current flow (I.) in resistance (R) in the o
AN
R
electric circuit diagram given below: (d) 1.9A I =
L+L,=>2=01+L =, =20-01=194 O
Ammeter
5-If the reading of the ammeter connected to the e
) | |
circuit in the diagram is (6A) the reading of the R,=20Q voltmeter in this
circuit equals: (a) 6V R,=30Q
—@ ‘\/\MN\',
Ammeter R;=6Q
1 1.1 1 3
— =4 — 4+ =
Req Ry Ry Rz

=

1 1 1 1
— =—-4-4- v
eq 2 3 6
Voltmeter
1 3+2+1

eq 6 +

R

Battery
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5

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

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

in the cable. p,,, =22

L

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

glows shaper: (c) I = %

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

1 1 1 1 2 R
(b)R_eq_E-I_E ﬁR—eq—E ﬁReq—E
[ = % _ZV

"“R/2 R

2V v
h=h+h=>—=2=2hL==y

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

light of resistance R.

31l 03 & sigodl Laysy o sizadlslez Jlasicol da> § oolusiall (lsa€ Ll ol s/ 20

Sell3 g Sandl el mo (S3ladll Lle pl Jlgall Lo

Q-2 To measure the electric current flow in a circuit/circle, an ammeter is required.
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Is the ammeter connected in series or in parallel in this circuit? Explain.
e Joxl go siwedl by 3y, 8 Oluiall Ll Golis shall Joxl 2o Jlodl e sl by sy
deoli8 shall jlaxdl M5 o Ll ediasa s950 Hlawal. (s5lsl

oS ek Dlado 31 sxmall o gldl 85131 L5 lade oo JEs 3 51y szeodl o6 1) Lgllanl oSa Taz Bystan diaglio oL sicodl jliass

ooledll sic dlanl
Connecting the Ammeter in series in the required system in order to see the current How

in the system, (To flow all the electric current in the part where the Ammeter is located)

The resistance of the ammeter will be very small relative to the resistance of: the circuit or relative to the system

resistzuice required to know the current flow in it .
Sesslotll e Jiliadl & sl oSl s5lal 8 &l 3aS)l 8302 3l5 prliaall ayy sy 13Le) /3 s

Q-3 Why is it preferable to connect the lamps and the other equipment in the electric circuits

in the house in parallel?
(bl dublgd) 3>lg 38> Grds lgmunx> 4L a8l 830231 Jueld (1)
Al Cansliy e 533 G Jiaso JSy la ol JUseS o> JS Jeied (2)

551 a5 ol by & Lais 8323 dus o 5Ll @b v 3 5le> 81 e ol @8y o (3)

d>gisn Jiiall 9 & el
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eolis 3 Limg lama> 8ia>31 (& L)l byl S ( &28(Sall )55l &SIl dogliall slazs Yl Loy,

Bzl Gasy s Loyyo Lagar llezs

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

parallel.

ayla80 Al xS Olind M5 i3 Juwogo .3 ose ghis P> Gluiall Ll lsd0 Lo/ Js3l Jlseull
§ 3US85A8 (o) $9pC
P-1 What is the current flow through the cross section in a conductor passing through its

electrical charges of 91 in time (3us)

9uc
:I—L = 1=3A

q
I =— =
t 3us

Ologliall degoanol 428l doglanll jladn (a) rewws] yoloall il dbsdbo (po /gL;’;II Jl5dl

JS & Gleiall et slsie (0) daglin JS 3ok e sg2dl 328 (b) auflyseSUl 85101 § dogs sal
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. P-2.By observing the diagram calculate: (a) The equivalent resistance for all the resistance

which are connected in the electric circle. (b)The potential difference at the ends of each

of the resistance. (c)The amount of current of current flow in

resistance.

1 1 1 1

=—t—+—
Req Rl RZ R3
1 _1 1 1
R, 30 60 90
1 6+3+2
R, 18
1 11
R,, 18

18
Req =179
RV
1
Vt:RtXIt

18
Ve=27x11

Vt=18V:V1=V2=V3

VAV

each

R,=60

AN

—® / ANNAAA-
Ammeter \ R3=9'Q

VVAMAAN

/

V

Voltmeter

+

C
W I | Battery
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58 s3m0 Bb e Ly o loguamy zo Jlsill e Lihyy (R20) oliogliall /I Jlgl

(2A) 0,38 85131 3 GbseS sl lwils (12V) Slsesl og>

R 20
MM WA
e JlseS saall @xé ()R Usanall dosliall (Dolsie caws] | 150

daglio S $b +
|

P-3 The two resistance are (R and 2Q)) connected in series with each other, V=12Volt

|
[

then they were to the sides of a source of potential difference 12V. this led to the flow of

electric current in the circle of 2A. calculate the amount: (a) the electric resistance R.

(b)potential difference at the end of the resistance.

Req=R1+R2:>6:R1+2 $R1:6_2=4‘Q

Proving (&3

It=11=11=2A

V1=R1X11=4‘X2:8V

V2=R2X12=2 X2=4‘V

_

o http://www.walidphysics.com/ ~ ¢ wiBsdal
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Battery is the source of producing energy by the means of chemical reaction. A battery is

made from an electrical cell, one or more cells each cell contains chemical materials and other

contents which enable the cell to produce electric current.

- i e Jlio A8l LM Gamyg ] LS (o goi o dplof) dgyiant)
; (el5=0r90518) gl &3LISI Al g0l

g
ERYERONNTT (e shl) atl
ol

Primary Batteries these are known as simple cells. An example of

NERA ISR

this type is the simple Glavano cell (carbon-zinc).

pas)l
Lo BoSall dS5lasSIl slgoll sl Wgiwl a2y loJgda Leing loloc (a8gxy 2
%% Some then stop working and will have no effect once of the chemical components inside
is consumed.

lgio aladl Cdlaiy 13 dginds dslel oSay 3 5

%4 They cannot be charged so they need to be replaced.

lazsin il &ileassll slgall Jelass lolac clil dilyyesl Slpladl oo goi oo ge3AN) dgginadl
A58 @b 1 Lasd Bigzinall dileasS)l BLall Joonisd
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%% Can be recharged.
oo lgalaniwl sie Jasy 1V 4l soe 188 8ruad &) 8518 §,Ll oo dlle daS e 4
Shis) ko LS
2 Exhausting a large quantity of electric current in a short time will shorten the age of

urrents in intervals.

L]
07718597632

0S8 Jeto

U] 241
(JLsils 2412)

ZnSO, 5 CuSO,
the simple Glavano

cell

305618 :dp iUl digsll
clally a3l 3059185 psigadl

NESIY

. Dry cell (carbon-
Electrolyte paste: ammonium

zinc)
chloride, zinc chloride, water,
manganese dioxide and
carbon powder.
Syl | dyy Uy

H,SO4

Car batteries
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Insulator

posidll = Goul 45Uy =
Lithium-lon Battery [B&

During the operation of cell, the hydrogen
and oxygen gases which are obtained from ) dgig
: Oe>9534)l 3999
the atmosphere will be converted to water 2o o |
and energy.

: Galvanometer ZDULAR “ . . e - . . °
50pA-0-50pA, 10000 - ‘ Sy dl oSl SLLAL uw,_?ﬁ;@gmﬂ Q[Eﬁﬁ Jous) (%)
e .G 550 Blasil ol LuSsizg x> ladall

What is a Galvanometer? It senses very small electric

currents and reflects the direction of the G-axis deviation.

Ol Goled) Josiuy Sla> oo /7192000 B 20 68 b

What is the Millimeter? A device that is used to measure small electric currents (amps parts).
Baitteries &l &gl

e seindy bl blholl ol cliiwl (o ggian cleg (3o S5 Sl Lol Slsladl (0 g5 o
oael> 0o 0eSi) oSl Jolae la bumy wlho Ge S5 Lie daxly JSo L3
0 S5 pilis ol g sl o5 65 Losie 13 dypeail] a8lis (shaio elog (H2S04) ety yoSll
13 ols el ool Jolae 9 sgao LaadSy polvoyll 3pwSol oo Zloll go dsling ol
ibd) olopll spwSol #lolly (bl Cuad) poloyll ol o 34> G158 die Ly (leasSl Jeladl

- 3LeS LS Gluisg (Gag0

This kind of batteries can be recharged. It is used to start the car. This made of a plastic or
solid container (compartment) containing three to six cells. Each cell is made of plates inside
an electrolyte solution, (H.SO.), with a relative capacity of 1.3, when it is fully charged. This

system reacts chemically, producing a potential difference between the lead boards
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" (negative pole) and lead oxide board (positive pole), enabling electric current to flow when

the two poles of the battery are connected to the electric circuit of the car once turned on.

 fhe Daffery &ylesll dyylieg oot

sxuall Czgall daill zo dladl) Cirgall iaill o980 satanall Lil) sxme go dosladl by (1)
wanl) Ll il go ol Ll il L xSl

(1)We 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, we join the negative

pole of the source to the negative pole of the battery which we want to recharge.

ol e ool sy lgind sicg ,(12V) yleadl &ylad (emf) &b Sl d=dlal 863l Hlsio ol (2)
(18V Jlg>) &)lad) a5l a8l dmslall Bodll Hlaie oo Jels 181 oLl sxanll duls lxio oSy
Jogill slusly dpylasl) dlola)l dogliall § mELall sgadl sLiedl shaiy opisl

(2)The electromotive force (emf) for the car battery is (12v), so when it is recharged with
an external source, the external source must be slightly higher than emf of the car battery

say 14v taking into account the loss effect in the internal resistance of the battery, and in

the connection cable.
gty 83siall OB G Galail) ol dglas <l 3 bl Gzl haedl gisi (3)
Lol Juass Sl ddleosSl Esdleladl

(3) remove the plastic covers of the battery during the process of charging the battery

allowing the process of charging the battery allowing the gases to be generated as a result

of chemical reaction inside the battery to leave.

e I'N Syl dgofoctly ol skl ol Bgs

® SIS .
pnwm Maintaining the car batteries
U3 53 L Aol duioj y18lg dyyladl oo Jle 55 s ind (1)
12V 75Ah 610 A Ayl ol k_? S Syl o 83048 dunS ados U 6-);’
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(1)Avoid extracting a large amount of current from the car battery for a long period of time.

: Physics for 3" class of Secondary 07718597632 www.walidphysics. , Z

This will generate a large amount of heat causing damage to the battery.

&‘ég Juldy Lslbdl 7o (Soimn (o Sel Lasls (e 9538031 adro ol Jolzall (oo 955 0l (2)
L) BBLSUI 95 (0 ASLI & sbio clo adl LBlay Jlomiwdl sic ol dais Jolooll Hlads dl>
L5 (1.3) dlhadl Jolonl
(2)the level of the acid solution (electrolyte) must be slightly higher than the level of the
battery plates. In case the solution is less as a result of evaporation through use distilled

water needs to be added, making sure that the relative density for the solution of the battery

is approximately (1.3).
oo Bile b 095 I 5381 U3 o3 lllawiol 5t a sbs Bra) pialal] sl s pse (3)
Laslgll e sl sl

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

an insulated on the boards.

Lithium-lon Battery @estall)— ool dayey

Soizg lalals 8alsiall Bihadls el hadll Jeni pols e Gy bl Lyl
ddgile diid) pilid Bl Ll dlslyy @Ml (sains Dlanll plol plows e Coslal
posidll CdyoS siuSol o 9o gl (hali(1)

J;=JI(2)
0ol e 0eSs Ll Cdadll (3)

Jomi &3 83Lo (po giaad @yl djlal dony 2l Lol o yiSUl Jolone (§ Bysaso B3l il 9
LIS oy 5550l SligsM ponas oy gl cibaiill e Ll il Jje e

Lithium-lon battery have durable covers, especially designed to resist high pressure and the
heat generated inside the battery. The cover contains a value for security. The cover is made

e thin layers wrapped in the shape of a spiral.

75




200
- e Physics for 3™ class of Secondary 07718597632 www.walidphysics.&4%

These layers represent:

(1) The positive pole (cobalt lithium oxid
(2)Insulator

(3)Negative pole (made of carbon)

The three layers are sunk in electrolyte solution (mostly ether), the insulating layer (thin)

is made of plastic, which isolates the positive pole from the negative pole allowing the ions

to pass through them.

Lithium-lon batteries can keep the electrical charge more than any other. Battery for
example the lithium-ion batteries lose only 5% of their charge in a month if it is not used,

compared to the dry battery which uses 20% of its charge in a month when it is not used.

Technical equipment such as laptops, mobiles, cameras, etc.

Fuel Baftery ggigd) &ayliag
2300 o g2 S (AlesS slge) 3985)l Lle laslaicl (bseSIl Ll adss e 8,08 dud> o

3986Jl W jugxs i Hleiwl Josi (a9 leoman ain 3o 2>

This is a battery which is able to produce charge depending on fuel (chemical) material which

is supplied by external sources. This kind of battery does not stop working, as long as it fed

by fuel, for example hydrogen fuel battery.

Hvdrogen Fuel cell gaogysasll agly 22

02933401 3LE Jaoxs o2y laloe slily 43l 58 8l I &ilensSl Blall Jyoo5 e Joss dl> (o
48y b o2 Bl b ssBoll dpylly Ol diliseS Blbs clo I g2l oo Se3lall pemansSall Sl
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Hydrogen fuel cells convert the chemical energy to electric energy, depending on reactions.
Hydrogen is usually stored in the from of liquid in special containers. During the operation
of cell, the hydrogen and oxygen gases which are obtained from the atmosphere will be
converted to water and energy. Show the methodology of the reaction in order to produce
electric energy. The fuel battery (fuel cells) is made of thin boards. Each cell produces a
potential difference of 1V. as the number of boards which are linked to each other in series,
the potential difference will be increased. Fuel batteries are used in many modern

applications such as computers, operating modern cars.

Hydrogen fuel Battery has the following properties: ;y>g3348)l 3689 dy)lUny Oliwas

olaal (& s solic gl e (s9ixi 3 Guzara40)] LzoloiSs ol &l Eioli Joua pae 1)/
Sbyladl glgil ddy go &laally Jysb oyac (3)a> ddle gl is 3165 (2)diSan

(1) It does not contaminate the environment or the consumption of ordinary fuel which can

affect the human health. Hydrogen is extracted from water by oxidation and returns to water

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

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

Eleciromoftive Force (emf) dyjiayd A=) daifel) 5624

ey LS dmgian 8,531 0eSS Losie Il Cdnilly camgall caill i b saSUl sal s ol o
s3n Hladeg dyyladl o lgewsSs d8lhy Uyl oin 03 oo 3 Al eIl 8x51A1 & bgyusIsl
450 1ol A8l o)l 3ol Lond Al yaS)l Ll 3oy &yladl basgss L)l &8 UaI

Al 5 g Sl il Ba>g) &yladl bnsgss il dBUall slaio Lo :emf &b 1aSUl dzdlul 3o3ll

.l - . . | oo
lowlid) sirablosll sl Jamivag V (soludy © lgwlid 3229
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The/electric potential difference between the positive and negative poles for any battery

when the electric circuit it open. In order to move the electrons within an electric circuit it

would be necessary to give these electrons energy obtained from the battery. The amount

of energy supplied by the battery for electrical charge units is called (emf) for the battery.
The unit of emf is joule/coulomb = volt
Voltmeter is used to measure units.
(W) &l careniSlé dyylay Jsl> (10C) Lnslaio (q) 4ol seSIl Slinidl o dxeS colusl [ JBo
H(axlo)l poloSUl lgruniSy I d8LI .:si) (emf) 450 Sl d=dlall 398l Hlad0 o] (20]) aylsdne

Example page # 50: An amount of electric charge (q) has (10C) through a battery. The

battery gained energy (w) of 20J. calculate the electromotive force (emf), i.e. the energy

gained by one coulomb.

v o
v l E
0

= &5l ,o8)l dxdlal 34all
| il ns

Wy
3mf(”)—;z

001

NS

20

emf(v) = 0c- 2V electomotive force

Gyl dl J5 15 (doleasSIl OLSsall) bwgll 83lo lgas il d8ledl Lo 2(F) &glat 3404 ok doglaly
5L oSl Slisidl 485

The internal resistance of a battery(r): the retraction caused by the media material

(chemical compounds) inside a battery for the electrical charge movement.

b(6).a(5).a(4).a(3).a(2).b(1) /Js3I Jlsl

Q-1 Choose the correct statements for the following:

e unit of electromotive force (emf) is volt (v) and equals. b. j/c
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2- ,»'.Fh'e‘xsimple Galvano cell is: a. primary battery.

3- A car battery of 12v is made up of 6 cells connected to each other. a. All in series

4- In lithium-ion battery the separating boards between its poles will carry out: a. Allow
ions to pass through.

5- When charging a car battery, the amount of: a. source voltage must be slightly higher

than electromotive force (emf) for the battery.

6- Hydrogen fuel cell converts: b. chemical energy to electrical energy.
o) JUio 5831 §a,65L1 s ol Lo/ SLII Jlgdl

&l 5L GuSleoll olxidl (§ (3bseS L oholy (331 Byn lgimdds Bale] oSay Ll sl lgal
Byl dyylay lging

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

This is a kind of electric battery which can be recharged. During its function, the chemical
material inside it reacts, and then the chemical energy stored in the battery will be convened

into electric energy.

To recharge it an electric current is needed to flow in the opposite direction to the current.
In order to convert the electrical energy to chemical energy which will be stored inside the
battery. Examples are the car batteries, and iron—Ilithium batteries which are used in

electrical equipment such as computers.
Ty oll &, Un I 3 Ggiaall d8lll g45 Lo [ Jlgl
A5k a8 Blb JI B3 Joxi5 Sl dyUadl 3 4935l ddlea Sl d8UaJl :slgxl
Q-3 What is the type of energy stored in a secondary battery?

The chemical energy stored in the battery will be convened into electric energy.
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L R
W it
8Ll dyslloy (s ddac @by sy / @bl Jlsdl

Q-4 Explain by diagram the process of

| charging a car battery.

ill wsUl Slebadl Lale /guelal Jlgel
Slazolsly 8sleedl dsslno &Ll

Q-5 What procedures are needed in order to maintain the car battery?
oo b3S dxaS 3oy JI 658y 3 3 Lecs dlyobs dginj B32a)g dyladl po Jle 5l e (izni(1)
-5 12V W-TE L PO 3 31 FUN |

(1)Avoid extracting a large amount of current from the car battery for a long period of time.

This will generate a large amount of heat causing damage to the battery.
&99 Juldy dpylbdl 7Slews (Soian (3o el Lails (e 0558031 ado ol Jolzall (oo 955 0l (2)
L] 28U g5 (o AS LI &o shis clo adl LBlay Jlomiwdl sic )il dags Jolxall Glads Ul
Losas (1.3) dladl Jolaal
(2)the level of the acid solution (electrolyte) must be slightly higher than the level of the
battery plates. In case the solution is less as a result of evaporation through use distilled

water needs to be added, making sure that the relative density for the solution of the battery

is approximately (1.3).
oo Bile Bisb 5955 I 5352 U3 0¥ lellawiool et oo Aol B30 Audoladl sl e pic (3)
La=lodl e ol S

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

an insulated on the boards
ol A8 oble Fosx) Haddl ddac 531§ Ly dplhdl (o cug) a7 3 (4)

(4)Do not approach the flame from the battery, which is at the last charge for the discharge

of explosive gases.
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L
\» ¥ ?qu
N Loy Juogill @ilwls dsyladl Oladl cabas Lasls(5)
(55 Always clean the battery poles and connection wires.
a8l dysUndl Lged Jasivws 83g>1 dsysl 5831/ Gusludl Jlodl

Q-6 List four pieces of equipment in which a dry battery is used.

Jabdl sk et o) - (o0l 1) gliall B3g2l - . guall coLis
N

: ! (Radio) - Photography -

Light torch ¢
<!l

Children's

- Radio equipment

toys
SOz ar34all 3989 &5 Lo Gale/ galedl Jl5dl
Q-7 What are the properties of hydrogen fuel?

olasl (§ i yolic @l Lle (o35 3 ez arase)l Lz oJoiST ol &) il Jgun> pae (1) /(1)
Obyladl glgil ddy go &laally Jysb yac (3)a> ddle gl is 3165 (2)diSan

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

again.
(2) Hydrogen technology does not contain dangerous factors. It is safe to use.
(3) It lasts very long compared to the other kinds of batteries.
¢ (poridll -(y9a1) sy (D)8 ddJI(@) 1ir0 JS Lo Lo/ raldl Jlgud!
Q-8 What are the part of a. Dry battery b. Lithium-ion battery.

onldl ebl brog. b ihiS Jams crmmlidl no (@lohisl ol) bl L @8l ddsdl &bsSola)
duid oSl digzmmy dgaxll blxy go hdS Jazs o9l o dgac

a. Dry battery: It is a battery which is dry inside. It consists of a vessel made of zinc. It acts

| as a negative pole. There is a bar of carbon which acts as a positive pole which is surrounded
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" by electrolyte paste made of ammonium chloride, zinc chloride, water, manganese dioxide

and carbon powder. The vessel is closed with an insulated lid.

o) S dgalo didy iy B e alblyy sl o : (poutalll ~00al) &yl ligSa(b)

3
%

ol CdyoS siuSol o 9y gl Chall(1)
J=I(2)

Joss 63 83lo oo giuad &8yl djlall dog ridl Lol ideyiS)l Jolono § 8ygase &L iyl o9
LIl ¢y0 5950l ibios U prons oty gl cibaill e bl bl Jze e

(b) Lithium-lon battery have durable covers, especially designed to resist high pressure and
the heat generated inside the battery. The cover contains a value for security. The cover

is made of three thin layers wrapped in the shape of a spiral.
These layers represent:

(4)The positive pole (cobalt lithium oxide)
(5)Insulator

(6)Negative pole (made of carbon)

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

to pass through them.

5L saS 8515 § 20)ylsie dSyaie Lind Jib o Jodeall Jiidl slsde cowsl/ Jsdl Jlgul]
(1.5V) 5ol (emf) dily sgSUl ddlal Lgisd dyylhay Lle (soims

P-1 calculate the work spent on a moving charge of (2C) in an electrical circuit containing

a battery with electromotive force (emf) 1.5V. (Answer: 3J)
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N emf(v)=;z =>1.5v=7z =SW=15x%x2 =>W=3]

dsUadl 03935 s3I Jil lxdog (12 V) &ylad (emf) dl xSl d=slall 8oall slaio/ GLI Jlsull
g Jlslsio cowsl 1200 (q):dinidl elyyail

P-2 What is the electromotive force (emf) for a battery 12V and work supplied by the
battery in order to move a charge (q) (120J). calculate the amount of charge (q) which is
moving. (Answer: 10C)

w 150 150
emf=; =12=— =q=—7=q=10C

Ener gy and Electrical Power ui Ly yg<I1 & y13)ig a8 (S) g IS Jsodl

L seSUl lazl (o saicy o) loSlgtasy Ll d8lall lsia Lol 300 B LA 35 AST) §yadl)
rdod=lly Shed il 83> 3
The consumed electrical power is defined in any system as: the amount of energy which is

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

P= f pasll/aBUI = 5,51
J Goule)
second (s) watt (W)

roill, t=bamgs ol o dSlgtaall 4L oSt &8I, E= J dSlgzaall il 5gSJl 3,23)IP= watt

P=IxV
P=I*xR
VZ
P=—
R
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.
.
%

Examele-131n the give diagram an electrical heater operated by 220V, the resistance of its

heating bars (one of three bars), (880)): Calculate (1) Power consumed by one

of the bars. (2) Current flow in one of the bars.

VZ
P=—
— R
2
P =20 = 550w ilgtuall 5,23 j=P 505

V220

2 BB

I= 28—8 = 2.54 oluial L3 lsio

(lesbios 528T) Lamgs 5351 59y raslaall o (Sl 03, Alaie sslall JSI 3 3, b, € rsliaall /200D

The lamps a.b.c. in the given diagram are identical. Show which one of the lamps

will have more light (brighter). Which one consumes more power?
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Solution We see the lamp c. is brighter lamp a. and lamp b. this is because of the increase

in the number of batteries in the circuit of the lamp c. What is the higher potential

v2

difference across the lamp. So, the current flow increases in lamp (c). the power converted
R

from electrical energy to-light in lamp c. is greater. P =

2SI 8538l sxie Joxi lagslg 4iS| oL C.{J.L:AAJI sl d, e, f diloiall @La.aJl /3 Jlin
The

Examele-3:
-
Lo

f g

=
=
—

o™

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

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

the circuit and decrease in the amount of current flow there.
Lamp (d) will have more energy consumed P=V?/R
Spluaall zni slaia 8 558 (sl ob pluaall Iagss § olutall Sl CiBgzy
~a il Jolg=lly 5l 45l o< 8,511 53

B30 Bsb 0 U 5aS)l 2920l 56 (1)

"

‘i:ql"l‘l_ﬁ ?
£

gy &iyybog (855131 doglia) 8,511 § dlamiuell pslaall s3c (2)

The amount of current flow throughout the lamps makes the lamp brighter, the electric

current is affected by the following factors,
(1) Potential electric difference between the ends of the circuit,

(2) the number of lamps used in the circuit (circuit’s resistance) and its connection.
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Sl <« Jo¥l plasall & Oluiall 5L (2) .G plassll doglio > Jo3l plunsll doglio(1)

$sb e el 336 (8) .G pluasll Belisl < Js31 pluaall 3clal (3) .Gl pluaall § Gludell

Two lamps, the first indicated as 60 W and the second is indicated 30 W.

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

voltage.

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

a. The resistance of the first lamp ...< ..... the resistance of the second

lamp

sl

= 4
21| [ra 07718597632
W RS
"l T R
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Lol * A

c. The Brightness of the first lamp .......> ....... the brightness of the second lamp

: Physics for 3" class of Secondary 07718597632 www.walidphysics.&47

d. Potential difference between the ends of the first lamp ..=.... potential difference

between the ends of the second lamp.

ole Uy s (100W) aele giSo Sy (B0W) dele oiSa Jo3l ol luas/ N 59601 2014 59
&Y Joal & ghall slol daslio Laighsd dplly oehd 0 Logicsana s Logdns 2o (53l

< > = doliall Lyl

Sl > Jo¥l plusall 8 Oluiall 5Ll (2) .G plusell doglio < Jo3I Fluaell doglin(1)
Gsb o seadl 356 (4) G pluasll 3Ll > Jo31 pluasll 5Ll (3) . W pluaall § Gluiall

G lanall Gsb o sgall 36 = Jo3l luaall

(S)so3ll x(P) 45l 5a8J1 85381 = (D) (Algicnl)Bsaiicnall &L oSl 45|

E=PXT

Bl Hlaso cwsl 1500W Cadxoll 8538 CilSg 20 minutes saa) y2d héxo Josiwl I3/JES

bl (§ Broiiwall 45U xSl

Examele-53
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A hair"dryer used for 20 minutes with power 1500W. Calculate the amount of electric

enérgy consumed by the hair dryer.

 \

E=PXT

E=1500W X (20X 60)S=1800J

o] 10A 0538 315 Bymdl Cilo 3 Glaty 220V g2 356 e Josy (bseS sl Ganl [ J29

205 5> (aSUgiaall) 8raiivnall A5l o8Il A3Ua)l (2) 3yl 5,38(1):l 80

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

(20 s)
P=V X|

P=220vX10A=22000Watt

E=PXT
E=2200Watt X 20s

E=44000J=44KJ

The Cost of electricity x5kl s Wl xS Tolus
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83 all e Lidye 13] dixmo drin) 8yid) Lo lan) Llamiwl a2y 2835 s3I Gl Ol LiSay ! 1S5
‘ 43 A8M=l oy ldg (KW-h)dSL seSII

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

of time, if we know the price of the unit of electricity (kW — h) by using the following

equation:
SLualb 8aslgll sa>g)l (pas X () o)l X (KW) &5 58l 855801 = 8yaiicnnll 45 3ol d8Unl dalS
The Cost of electricity = Power (kw) x time (hours) x unit price (Dinars/(kw—h))
Cost (pinar) =P «w) Xt (hy X U.P (inar/kw-h)

oaSs (1000W) 8558 cllgios dwiSall ColSs (30min) saa) dulsgS dwiSe Cdasiwl 131 [ Jo

Samds xrlgll gleall oo Lo (100Dinar/KW-h) salgll 3>gll

Examele- 2 If you use an electric vacuum cleaner for 30 minutes consuming a power of

1000W and the price of a unit is (100 Dinars/kw-h).
Cost (pinar) =P w) Xt (n) X U.P (Dinar/kw-h)

Cost (pinar) =1 (kw) X 0.5 vy X 100 (pinar/kw-h

Cost (Dinar) =50 Dinar
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Ellectricty In oUF houses Liges @ dgsaSi

s Lagsd so paSlo Basb oo Blhlly 4ol Slbll Zlil Sluwsa Gags

7,
220V logiw 3¢l (539 wglide é

Electric establishments supply us with electricity through two " >

wires/cables and the electric alternating current flows through them with a potential

difference of 220 V.

220V 38> llus o L) ol el
8y38)l s Mic Ldyhe oS ddle sue dinlgd oSI Laul HLadl Jams N(ssWl) Jslsiall el

The live wire (hot) L has a potential difference of 220V.

The neutral (cold) wire (N) also carries current. but it is earthed at the power station so its

voltage is not as high as in the live wire.

clicultsahiy sl
8,511 & Y15 &iga> Al> 99 4l xeSUl dadleal) Jamiang 02 3L Jaio llw oo :(E)gHy8t) el
el Al P o 0831 Ul Gl eledl (o SbseSUl L pligo Glews] U (5352 454 58!
The E 2 is connected to earth. This is used for the safety (safety wire). If any

fault happens in the electric circuit or if the live wire touches the metal cover of any electric
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" equipment, this will lead to a large amount of current to flow from the live wire to the earth

thfough the earthed wire. This will make the shock less dangerous.

ldlg(Fuse) pwlalls (N)SWIs(LLWI Sl o Siis o ("u‘)?:fm“ 9 el
l\l__'; (E)obal

Plug with Fuse: A plug is made up of three wires, the live L and the neutral N and the

earthed wire E and the fuse. their role is as a safety precaution to avoid an electric

.shock

303215 Jomits 3 o ool bl o Il e 851301 &olay § by sy (5308 el o0 sald)

47

03luasd LSS dyha Ao i e aal L 5Ll ol B Gume 3> o olxio @

Slexl e b yeSI Ll gl

Ca dploal digbs (5350 LS Sleadl Ll Jsos S8 Al ells g sl e 35815 & mdsn
Jaiy ¥ Cammy (318 oo (ro ginmy Ca> enoliall 5Ll o 83131 8 38T L5 leassl sic 5Ll 2l
&hdig 0ylguaid 4S5 dyylh> doy ) G e sl e 5Ll 551131 Gume 3> (e oylade 35 5L
Sleadl Ge Ll

Fuse: is a metal wire so that it has a certain limit to resist an electrical current. If the current

is more than that limit, then this metal wire will hot and melt. By then the electric current

will cut off. The fuse must be connected in series in the electric current before the current
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goes/into the system. This will cut off the current when there is a current flow more than a

certain current How.

Another means of safety is the disconnects device. This disconnects the electric current

automatically in the event the current flow exceeds that which was planned for.

Laind oo YLl pauz H9S5 Ol suc
The earth wire is normally thick, but its resistance against electricity is very weak, less

than the human’s resistance. Therefore, the current flows in the cable but in the human

body’s which touches the system making a short circuit wire, avoiding the huma

Ll daodo I U3 (ool 5lasdl 9 NS Sogas Lbyd of (5r80 suf slas> Jl clao sic ¢l S o

Sleadl e Al el Go (lseSI Ll Laad (S ddly 508 85515 Mnie ooSiiawjlgall o2 Al

-

m'—*.}ﬁ” j‘: | s

e By LoeS) dnin sleadl Juosi 03 136 oshasg sxads &5l seS

.‘

Tl

i

el o ooladl $s Lan bl lle e soladl G Lulall Gasb oe

Al 508 ddzw Ggax JI (5385 o8 Slaxll Losleg I

!@ Ja j@\_

93




Plk'x.leg’li;L&JI Joc 3 dol>g Hluidl pus 3 daline sl o) yor=dl sic d5L Sl damwall s
Jngd (0.01A) aplsie 55 ol Lof Mngens Lall gy (0.005A) aylsito 55 ol tad o rpunel
oall I (535 33 A3 ilad) Losa5 (0.1A) o5laie 515 woleail Lol (pads cslasll
Do you know
The event of an electric shock can result in damage to the human body especially to the
function of the cells and the nervous system. For example, a current flow of 0.0005A causes
minor pain, however, a current How of 0.01 A makes the muscles shrink. A current flow of

0.1A for even a few seconds may result in death.

Sl 1ol sblive (e i and ) dadleadl Slelial Lnle
cbyeSIl yrnn e dlind sz 3l L5l oS Ao | pdrmio poaid duwodle pre- /g
lsaSUl A 3 Jsine s gl gasas (Jimo s gy i -
Ble oo d8g2S0 Ergio oluodl &y pac -

Ll o el Juoss ol of Jslezall elladly Gl el oo clows Juais ol s -

wax3ly Ll

To protect yourself from danger you must be careful and follow the following safety

procedures.
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~~Do not touch any body who is exposed to an electric shock, except when the person is

isolated from electricity.

- Avoid putting any metal by hand into the plugs.

- Do not leave wires without insulation.

- Avoid touching both the live and the earth wires.

- Rationalisation of electric energy means the best way of using electric energy such as
taking advantage of using natural light and minimising the use of electric lights during
the day. Also stop using air conditioners and cooling equipment in unused rooms.
Similar procedures for the rooms with heaters in rooms which are not used. Using

economic lamps should be encouraged such as florescent lamps.

o 1891 4 511G BN (S) yna ISV Js0 dy 1 jgll Aliw¥)

dewiSall CilSe (30 minutes) daa) dil ygS dwiSo Cdosiwl 131 (A:2402011 Sasgei -1
Td=d> caaloll luall on Led (100 Dinar/kw-h) ss>ls)l 8355l (pads (1 Kw) 8538 cllgios

cale 8 Oluiy (220v) g2 356 e Jomy b reS Lo Ganl (A%02011 Jol 593 dliuwl -2
Brotiwall dAblygS)l BUI-2 .Gapdl 5558-1 plabe cewsl (BA) oylaie HL5 Gl
(10s) Jsls (aSlgiauall)

BlaSall LS 5 (15 minutes) o) &l 3gS 8laSe Culamiul 131 (A3502011 b 93 dliwl -3

Sazs3 ol gluall o Las (100 Dinar/kw-h) 3>lg)l 33>l iyl g (1000 W)B,25 cllgius

9 Mﬁg’zﬂ
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‘cenl (5A) 4 5Ll 5Ll LS 1318 (1200w) 858d Jom (b seS le> (A2,02012 (s3.gai -4

(30S) Usls aSlginall 48LI (2) Slaadl in loele Jass il dgalgall (1) lsie

(240V) 3g> Gxés 5 (1200W) lnylrie 3)38y Joamy bseS 5le> (Alps2012 Jodl soull -5
(aSLgianall) Bratiumall &l Sl &Ll (2) Slenl Jo & wlusiall SLl (1) plsde oo
3565 =yl o>

ClSs (220V) L ylaie dulalod losle cdalos dssly g8 3l60 (At 02012 Gusilell / L1590l -6
Ll (2. ]l b 3 dSlgianall 35380l (1 Hlado sl (220) il el doglis
Ol el § Oluiall

sizaklgdy (L) Fluan le (soixs diilysaS 85513 Jioy solaall JS2dI /1502012 LI 5ol -7
7 leaall doglie (1) iaws] (0.5A) sicedl Bely8g (V) sisaklsall 52h8 o cuale 1316 isols
Tz luaall 5,18 (2)

(200w) 853819 (220V) 6)lxd0 38> (539 LAe Jomi &Sl a8 clon ¢ 3d0 (Al 502013 s4g05 -8
déyiall & Oluiall 5Ll -1 5laée w1008 510 (8

cllgis Al ColSy (30min) sae) Al reS Wlwe Cdasiowl 131(AL402013 Jo3l 5ol -9
a2 o)l 2liall Lod ,(100Dinar/KW-h)ss>lgllg 33>g)l (105 o (500watt)s,s8

031380 )L ddle § luiy (110V) sg> 358 Lle Jo=y SbsaS Sle> (A2402013 Gl 55.1-10
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Q-1 Choose the correct statement in the following:

1- The fuse must be connected. a. in series with the live wire.

2- kW-h is a unit of: d. Electric energy.

3- One of the following is not a unit of electric power a. j/s b. watt c. AxV d.jx s

4- Aa electric kettle has 1200 W. If the current flow in the kettle is 5A what is the voltage
which the system works on: P=V.| = V=P/I=1200/5=240V c.240v

5- Electrical equipment consumes energy 18000J in five minutes. The rate of power

consumed is: P=E/t = 18000/ (5x60) = 60watt d.60watt

:Explain the following b b J.l.c/dh.ll ol
450 50801 830231 5a25 Ju8 Ll elledl o Jlodl Gle Jiial) 450 50801 8551301 § 859l 2bl6 gy, -1
A5k e8]l dSlally

1-The fuse is connected in the electrical circuit for the house in series with the line before

the supply of electric equipment by electric energy.
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The fuse must be connected in series in the electric current before the current goes into
the system. This will cut off the current when there is a current flow more than a certain
current How. Another means of safety is the disconnects device. This disconnects the
electric current automatically in the event the current flow exceeds that which was planned

for.
el Bl Bl Goguanlls dl soSUl Big23l 12)55 -2
2-Electric equipment will be earthed, especially the ones with metal covers.
oo JBl sz Brto dioglio Lapldl el 0¥ &l Be23l dla>s 4l seS)l dimall cuzs
Loins o YLl > H9S0 Ol 1l o 838 Bx5ls (5988 Gl e doglio
The earth wire is normally thick, but its resistance against electricity is very weak, less

than the human’s resistance. Therefore, the current flows in the cable but in the human

body’s which touches the system making a short circuit wire, avoiding the human.

S5 508 dimny Ol ol 93 =l sgall il (o Beike el Ule Cady ol Hilhal Sy -3
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3-A;'b'ifxci can stand on a live wire which has very high power without being shocked
;};jl | A2 H.AQLS.; Il iy ey 53Ul oy GuaodlS idads T3> 85uuS 55l u> dogliog ¥
Q.adLM&.chSijgﬁlédlumég@gj@|wég@ﬂ)&iﬁm el 0
0.0 (Soluy lleadly Guadil s G sgxdl 858 (9548 lginsd Slall e 09%5 Ol sue
A bird can stand on a live wire which has very high power without being shocked because it

does not constitute a closed circle between him and the live wire or earthed wired.

Colboll lgall 2o dl 1o 8,518 (gilosll ol Jatll e by sy 819001 2bls ol o / EJI Il
5l a8l 8551301 8 5L sy 3 gt Lo (396 dlane 85131 ypua Losie 463 Jlgall e by aislo

£ . e . e -

Q-3 Is the fuse connected in parallel or in series in an electric circuit with the required
equipment that you want it to be safe? Why? The fuse must be connected in series in the
electric current before the current goes into the system. This will cut off the current when
there is a current flow more than a certain current How. Another means of safety is the
disconnects device. This disconnects the electric current automatically in the event the

current flow exceeds that which was planned for.

el ol cuale 1318 ozcals szablods (L) luan Ule (915 &l 508 83313 Jta solnall JS! /1000

§oLuaall 8,15 (2) Szluasll doglio (1) il (0.5A) szl 889 (3V) sicaklodll
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P-1.This diagram represents an electric circuit containing a lamp L, volt-meter, ammeter.

Of the reading of the voltmeter is 3V and the reading of the ammeter is 0.5A calculate:
a. The lamp resistance.
b. The lamp power Answers: (1) 6 2 (2) 1.5W

R B e
1 |

R=-"=60 P=3X0.5=1.5Watt ®> —

828 s3uan e deganall sy (Silodll Lle loguasy go libgyso (90Q,180Q) (linglio /24w
Oty doslia JS 8 algiuall 8,53l (2) Aaglio JS 3 oluiall ,Ldl (1) iams] (36V)os0>

., ”«' |»~
Sells o it 13le doglin JS 3 aSlgiawall 8ya3ll Slsdo Ha 0sl8

P-2 Two resistances 180 Q) and 90 Q) are connected to each other in parallel. The set is

connected to a source with a potential difference 36V Calculate:
a. The current How in each resistance

b. The consumed power in each resistance by two different methods
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c. Compare between the quantities of consumed power in each resistance. What can you

conclude?

Answer: (1) 0.4 A, 0.2 A (2) 14.4Watt, 7.2 Watt

I, = v = 36 =0.24
17 R, 180
L=L=3=0.44
Q Ry 90
P1=11 XV=36X0.2=7.2watt or 2 P1=I%/R1= (0.2)?/180=7.2watt
Po=1, X V=36 X 0.4=14.4watt or = Po=13/R,= (0.4)?/90=14 4watt
Py _ 144 Liv R _ e
P2_7.2 = Pz_z = P2—2P1 Ty

a8lall (KW-h) delu-bloglsll owsl (21v) (26Watt) &l Oliwll Jomy zluas /300
S(10h) s)lsie crej Jos dSlgiamoll

P-3 A lamp has the following properties 24W, 21V. Calculate in Kw-h the consumed energy

during a time period of 10hours. Answer: 0.24 Kw-h
P=24watt/1000=0.024 Kw Watt
E=P Xt > E=0.024X10=0.24 KW-h

13] @S gunell d8Uall 4315 Lo .(6h) ilelis Cous Baod Jind (2KW)558 ellgzon (U xaS ol /40w

(Lus100) axlgll (KW-h) ¢l ol ceale
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‘P-4 An electric boiler consumes power of 2kW. It worked for 6 hours. What is the cost of

ene.rgy consumed if the price of 1 kW-h is 100 Dinars? Answer: 1200 Dinar

Cost (pinar) =P «w) Xt (h) X U.P (Dinar/kw-h)

Cost (pinan) =1200 Dinar > Cost (pinar) =2 (kw) X6 (hy X 100 (pinar/kw-h)
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