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» Electric charge is a basic property of matter that appears only when it lose or gain
electrons.

iy S s a1 ) 3 eS Jolaill 8 JIA Cugan i Jada el aalall il dpall o - Al 5 dial)

Electric Charge 1.2

-The electric charge : There are two kinds of Al oSl CHlin ) (e e s 2m st + il gl Al -
(= &) 5(+42s0)

() oM il oSl il 3035

electrical charges ( Positive + ) and
( Negative - ) .
- Symbol of charge (q)

- Unit of charge is Coulomb (C). L(C) pstss o Al oSl Laidl baay -
[1c=1A.S] :@gﬁgﬂ;ij@iéﬁg-
- There 1s aparts of Coulomb : pC=102C, nC =10°C , pC=105C
= 10 = 10° = 1012 . - el v . et -
ISt e Sy dan g0 Cligip ) (A8 (55800 Bl gl (B0 (oS -
- An atom consists of a nucleus containing ( positive 22t 8150 Jgm 5 ((Abbaie iy figi) 5 (Aindl
charged protons) and (neutral neutrons) . Around T (Al L s p S0 )

it (negative charged electrons) .

- Law of Electric Charges : Like charges repel 5 AL ABLatall Calia G ; Al sl) clial) ¢ 08 -

and opposite charges attract . Adlital) lia )
- Law of Charge Conservation : The total pllai 8 Al 5o Sl A Bl KN 20l 3 ddal) Bada 030 -
electric charge of an isolated system is (A giae) B Y sl
conserved (AT G an e Jui s Gaanid Y 5 A8 Y sl

The property of Charge - 4l ¢Sl Lalll Lal ga
|

] 2 Y
Quantized positive or negative Conserved
Bla<a Ll o A e A3 gia

The charge (¢ ) of any object can be expressed in terms of the sum of the number of protons (Np)
minus the sum of the number of electrons ( Ve ) that make up the object :
(Ne) <y syl ase g gana palld (V) cligiynl) 200 ¢ gana A& and ¥ () Hadll (o paadll (S

. e g 35550 (30
J=e(Np - Ne)=eAN
1
How many electrons does it take to make A _lita diad S Jganll 2 U il g K 2 oS
(-2.00 C) of charge ? (-2.00C)
O 1.6 x10*° 0 |2.00
0 ]1.6x10" 0 1.25 x 10"
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WHAT WE HAVE LEARNED

= There are two kinds of electric charge,
positive and negative. Like charges repel,
and unlike charges attract.

= The quantum (elementary quantity) of electric
chargeis[ €=1.602 X 10 C].

= The electron has charge [ g. =- ¢ |, and the
proton has charge [ ¢, = +€ ]. The neutron
has zero charge.

= The net charge of an object is given by €

times the number of protons, /Np mimus e
times the number of

electrons /Ve that make up the object :
[ g=e(Np—Ne) .
= The total charge m an 1solated system 1s
always conserved.

sliales La
Aallag danga (dailygsh ciliadd) Ga glegl 229 »
ety dalidal) culiaddly ¢ 3L dlilaial) culisdd)
(b (Amlia) diall) das) Al gt Aiaid) AoaS w

[€=1.602 X10-19C ]

O diadi 5 [ge=-e] Gyl diadi a
(Gondia ) Lind (g s Jasa Yy [ gp=+e ]
€ ddlad) PA o acall duslial) dail) Jo Lot w
Ne clig ) se 4 @ abl Np aligignl) se 2
raad) Lgta GeSy (Al

[ g=e(Np—Ne) |

How many electrons does it take to make

diady il e L ¢ cias A @l g AS) 2 L

[ 1.0 C ] of charge ? Taslss [1.0C] _

0| 1.60 X10Y electron 6.60 X 10" electron a |

__ 0| 320X 101% electron 624X 1018 electron I=]
Which of('3 tll:n 21132;;125 a:rregirfasents the (Ao ) At ) Al Sy AV 50 Lfi' |

o 1.6 |1 1.0 x 1075 C =]
E One proton charge | | 1.6 x10Y C ul

A balloon is rubbed on Sultan's hair to make it negatively charged.|If the numberof protons on the

balloon is 2.0><1017 ,and the number of electrons on the balloon is 3.4><1017

,what is the net charge of the balloon?

2.0x10 s o cliGmell xie € 181 Bia 2 Mwdlensl s saii Sty ¢l alu el

Ol Lnd dlia el 3.4x1017 s <l <Y aae
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Insulators, Conductors  aldiy cadostly J3lead!

Semiconductors, and 1.3 Adhla) o gl lg 3o ol
Superconductors Lo )

Basics types of materials sl Ll Lelua 65 Gua 3 gal)

1- conductors : Materials that conduct $LgSU Juna g31) Basa 3) ga 1 Aluaga 3l ga -1
electricity well such as metals (Contain free ( Usg '-éb‘-\w1 JUL e )
electrons ) (bl yiSifl e g A D Ay jslog yiats vadl)

2- Insulators : Materials that do not conduct sl Jua il dagas 1 ga : Aje M5a )

z ) g dataal) Jia A1 g LgINA Al JESH e Y )

(spial:iu:s:gumga?ﬁjub iy s cuadl)
A A (e G (Sas 3 ga s cSa gal) slaii 3

‘ Ls)iliyﬂjtnu.l}‘:ﬂﬂm&?

Ajle it g Al galaga i dlma gl 2

electricity such as rubber and glass (Does not
contam free electrons )

3- Semiconductors: Materials can change from
Insulators to conductors to Insulators again

(In c.ertain conditi.o.ns they are conductors Jia) cilii g SN g i gaaall) clelinn IS (sl gt g

and in other conditions they are Insulators ) ) gl g gaasdl) ulad] cMidia g ol yualSH) g ALY )
and Considered the basis of all computer and : Dua gall sl (e (e o da g
electronics mdustries . (OsSbw cagailasacaglla (i jj) Jla s ki g
it has two types : Lo 55 313, T Auaddial) § ) ol cila o A4 ey
a- Pure: like (Germanium , Silicon , Gallium A (s Ananlaatl) Jagh g 1) (any S s B 1 ad) A ja B

arsenic ) . G (e A pd Bla gal) slpd] et ; A8
- insulators at very low temperatures . : (Jasad “"‘3‘ o Al ) )3 ALl ) ety

- conductors at room temperatures e e e

s lld) £ 53l )
b- Non pure : (n type), (p type) \ (nclude

:: | B = m;.u S PN (S Mo | ool g
4- Superconductors : materials that have zero SR e

2 ; I P 2 gad) £ o)
resistance to the conduction of electricity - ”( i ;::j:f i
: Juagl) daslal) o -
Jan Aaddia Byl A cila ja die TLilad Jua gil) 48908 ¢S5
(1 sina a glia 21 ga)

5
Which of the following are materials that have S(R=0Q0) gd 0455 adt olgall yo sl
(R=0Q)?
Insulators | o | JJlsd
Superconductors | B | Juasill 4868 cdla galf
Semiconductors | ¢ | sk
Conductors | p | <«asad

Luay Bani Ata Page | 3 0505369567
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_Electrostatic Charging 1.4 = oSibwe oSl o)

L

Electroscope - b8l «ailisl)

-Electro_scope P - : il L)
1s a device that gives an observable o . ddad die A5 gate Alacial i) Sl
response when it 1s charged . _

- The electroscope shown in Figure has S Gplaga o (AL sl callsl) 5 giag
two conductors that in their neutral L Qdlatl) pudag A A S Cpdiia g Guaadls
position are touching and oriented in . by = o
a vertical direction . Abalila die dlatey Jualia Galia gall (i 2al g
Ope of the condu.ctm:s 1s hinged at its v die i) Juasall 8 iy duay
midpoint so that it will move away i _
from the fixed conductor if a charge 8% Pl sall Gl Jualls | (Al gt bl
appears on the electroscope . Cand A 3 ¢ il S CILESH) o] Al ga

These two conductors are in contact with qh» s o e )
a conducting ball on top of the electroscope , (Mot oA ol Al JAY
Whi.ch allows charge to be applied or removed Y s b CALES | glaall (S
easily
— C |
The hinged conductor moves away from the o uldll Jus galf (6 Jua Abeslas Juaiall o palf & 23
fxed conductor if a charge 1s applied to the S el LAY fad
electroscope, because OF s C
(3 | like charges repel each other ‘:‘ Al Alilatal) cliaid) |
]__ 0 H like charges attract each other \ | e —— ‘;‘M‘H a l
'O | unlike charges attract each other. | | Al AGKA) eliail) |
' | unlike charges repel each other : dlats Al wliaad | O
7
Which of the following are materials that dalia gall du (ha Ay jiua da glia Led ANl ) galf (pe gi

have zero resistance to the conduction of ¢ dadly S

electricity ?

0J | Insulators JJledl | O | Conductord <Blua galf

(J | Semiconductors cBla gall sbidl | [T | Superconductord  Jaagill AL cdla gall
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Electrostatic charging methods - 4Slad) by 5¢SI abua¥) oo

2- charging by contact:

Charging the conductive
material.

- Uncharged connector can
be charged By touching it

(or connecting it with wire)
with another charged connector.

2 (ot Jua gilly ) -2
. Al gal) Balall o *
Qeadia s& Juaga (pd (Say -
Alpag o) Adwadla 325k (0
c A (pdia Jaga g (Al
() Juagall A (a5 52 Jiy -

Part of the conductor charge
1s transmitted to the other

. AV Jagal
glia) pan o ddaal g jgm
¢ gl

conductor.

The sum of the two charges on the two bodies
Equal to the charge of the charged conductor before
contact .

Insulator charging : Part of the charge of the
conductor is transferred to the insulator.

- The charge remains on the insulator in the place of
contact only

Opacal) o i) £ gana -

oSl @ G paiall Jua gal) Aa 5 glasy

L AL adl alal) cads

dua gl g ) Adddla gk (B (9adia g JJle (i Sy -
A G da Jaga pa (A

c ol () Jua gad) A (g g JE -

b puadisl) (MSa B Jjl) o Adas) as -

3- charging by induction :
When the charged rod brought
close to an uncharged
electroscope without touching it

%0

y hd cdagal) : Call Gaddl 3

Cra A gandial) gludd) o 45 0l
Ak s dale) dans | hagal)
SBdy g Jaa gal) s V) Jua gal)

electroscope charge redistribution (Aa
(the conductor does not gain or daldl Ja sa fadd (S Ja
lose charges ) Ayl ay dale A dadla ddandy
electroscope can be charged and a b ¢ 4 ¢ Al
the charge remains on it after you drive away by a¥ e MJ'“ ‘:“

(Grounding ) -(eah)
Luay Bani Ata Page | 5 0505369567
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charging electroscope by induction

Gaally daily ddady Al Sl CLESY cad

Ground

(a) An uncharged electroscope.

(b) A negatively charged paddle is brought close
to the electroscope

(c) A ground 1s connected to the electroscope.

(d) The connection to the ground is removed.

(e) The negatively charged paddle is taken away,
leaving the electroscope positively charged.

[ Charge that has the opposite sign from the
charge on the paddle |

:Qljhi.“

Cygadia J:té«i_iuﬂl -a
(190 ALES o B Cpa (el ) Adgaddial) (fled) cu A5 D

L Ada®la

I8 ey LS (8 5 ARt ) (s WU Ll Jua i ¢
(Uajﬂlubmd} Ly pa (Ladile B3 g2 gall Adazl)
oA g Juaty) pié g
LISl o (ga Bl Aak 5550 ) (padiall Fuad) Sy —e
(0,80 gl 2 gud
[ Gsasiall aead) Ainsl 4804 caliagl) ddas

Charged rod 1s _ _ .
brought close to A ground 1s connected to The connection to the rod 1s taken
the conductor the conductor (ground) ground 1s removed away
Ogadiall auall cu i ((c=l) call Juasall Juast slis da o) g JLai¥) pdad | | sl alad
Luay Bani Ata Page | 6 0505369567




ELECTOSTATIC FIRST TRIMESTER 2024-2025 PHYSICS 12 ADV

8
The figure shows chargingby ...} a3 il J3) gy

(@ (b) ©
(J | Induction <all | [ | Rubbing i)
[J | Contact Jsagidl | O | Grounding ol
In the figure. After opening the key (S) and (S) glbal) oud sy | jglaall Joid) 8
keep the glass leg off the ball . 381 oo Aaala 5 ludl sl g
1- What kind of body charge . RPWENPLENC Y v I |
2- Draw the distribution of the electrical 3 sl e Al gt dal) &g ) -2
charge on the ball In figure 2 . codaadl (2) Jsa 2
3- Type the name of the method of charging LB SN (A 4By b ad i) -3
the ball . B o o ot e e e e S L B 4
dulal § dla
dala) gl el b
eccoe
S
(1) (2)

Luay Bani Ata Page | 7 0505369567
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The adjacent figure shows
a spherical conductor
Connected to the ground by
a connecting wire .

If the key closes and then
Open and then remove the

Lo S S ga glaall Jsill ek
Juua i il Al 3 2 1 Suciie
‘aﬂclﬁ.d'ldﬁi I8 |~ gida rlidagg
L () il Lail) ) o5 i

s Sl (e pall A Gl 1

point charge ( q ).
1- The charge of the spherical connector :

the ball

2- Type the name of the method of charging

Cavd Al add) 48l e
: I8 Jua gall L

[ BONUS ]

The figure shows a blue ball
which mitially has a charge
of (+6.4%x10°8C), then it
touches a neutral red ball .
After the balls are separated ,
the red ball has a charge of
(+2.6x10°% C),

what 1s the charge of the blue
ball ?

ClS £19y) 8,8 SEJI zup g
S9lud dizedt dolud! § JoxxS
o« (+6.4X10°3C)

. dJolaio &lyaz BJSMB’
Cexpol (8, Jladil day
Sl sl ol 8,SI1 diedt
(#2.6Xx10°8 C)

¢ olB 3 B8l Lad La

+3.8x10°8 C C|-64%x10"% m
B|-38x10"8 C D |0
2020-2021 10

When you charge an object by placing it next
To another charged object without touching .

Al (o Al drdg Gk 8 pud Ay el 1Y)
e o caudd) Ades 18 ¢ dusaly ) g8 ¢ gadia

the process is called charging by ................. | G e Cadd)
O | conduction S galf O | insulation aad jlady
O | induction cuad) O | isolation Jadl

Luay Bani Ata Page | 8 0505369567
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1
The diagrame shows four steps for charging Ta JSay ddija g il ghd ao )b Cum JSA)
an electroscope in a wrong order . Laa gl . adl gk (0 Al S LILES (i dalaat
What is the correct order of these steps ? ¢ L aall G Al
b
Ground
A
|
A|lD— B A G C|D » A » C » B
B|D - C - A > B A > =0 G —>
2018-2019 12

A charge Q 1s brought close
to uncharged metal Plate
without touching . after the
switch 1s opened the charge
0 1s removed.

Which of the following 1s
true?

Aadl) ey B ) glaal) JSA) G
Gendia s 3Tl e Q
Zlidalf b Mo | duall G ¢ 90
L Q Ll day S S
"ea...aa.‘,ﬁd'z"lwtg'l

The plate 1s negatively charged.

T R ¢ 50 O

The plate 1s positively charged.

A g Ao ol (i

The plate 1s uncharged.

Osadia & olll An

Qiaja|aj

The plate charge cannot be determined

z ol K g 53 dpand (s ¥

Luay Bani Ata Page | 9
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i g g B9

podeS (19518 o

Electrostatic Forces between charges - <liadll (o Aalig g 41 5 58

- There are two kinds of electric charges:
[ positive | and [ negative | .

- Charges exert forces on other charges

- The force 1s stronger when the charges are
closer together.

- Like charges repel , opposite charges attract.

Alle cliad gdua ge cliad ; ole of Auil gl cliadl) -
RER I PETNCTINE WIS ¥

L L Adlaiall el cilialil) s 56BN 3143 -

. oodland AAlAL o SUT dgalinal) cliadl) -

Attract : oppositely charged

Q= o

FZI Flz

Repel : the same type of charges

e
- =
| q1 92 F1z

@—

Coulomb’s low - aslsS ¢ 638
The forces between the two electrical charges depends on

7

H—

—

Type of insulating medium

between the two charges »c.ha;rges ( r ) (9 ¢9)) Cutinadl (e S laka
Catindd) o Jlad) Javgl) g6 Gl Gy Adlual The force is directly proportonal

The foces changes with type of
medium

O3t sl 53 iy B ke iy

¥

The distance between the two

The force is inversely proportonal to
the square of the distance betwwen
charges

(FOL Lz) Zéhdl&ﬁ&nguﬁswm

The Amount of both charges

to the product of the two charges
cpa Juals ga Ly 368l i
Oatiadd) (g)lada

Coulomb’s low :

The force 1s directly proportonal to
the product of the two charges and

F=K

psles i gild
Oty yeS O (s Alabial) 4L o<l 5 il

L | A AR e

inversely proportonal to the square r’ Lo ddbisal) o s o Lo 5 a3
of the distance betwwen charges s .
[ We do not use the negative charge sin in law ] [ Osiall (8 Adlad) Adaid) § jLi) aadiudy ]

Luay Bani Ata Page | 10
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depends on the type of medium
between the two charges

Coulomb Constant (K ) :

K_

1

(K)pslsS el

£, =8.85x107% C? / Nm?

K =8.99%x10° Nm?*/C?

- Electrical force 1s a vector quantity .
- Equal m magnitude and opposite in direction .

(o130 Lt 9 e g ) dgania dnas Al <l 5681 -
CpSlacia Cpalat) 2 o 1 e (i ghustia -

Fi» =—Fn

13
A 3.0 uC charge lies 10.0 cm . de ali 3.0 uC s
to the right of a 2.0 uC on the 2.0 uC 3.0 uC dadi (pas 210 cm
x-axis. What 1s the magnitude ____@t______:_l:(}__.!_l_:c_}p_____:_?_ w---» Lx ol Je 2.0 uC
of the force on the 2.0 uC X 3 igall 5 6811 (pa lata La
charge? | 2.0 uC a3
O|24N O] 48N O] 54N 016.7N

14
The figure shows two 1dentical y oililasie (5,8 SN sgtas
positively charged balls - Y
hanging from the ceiling by T 0 : ”U}*-' )
msulated massless ropes of e
equal length (7 ). e (ile ek dlawlgs
What 1s the charge on each (1) Jgdatt it Lag) dSTI
ball ? 51:3-9‘_5&93-,&"“

— 2

(=98 ms™) m = 0.5 kg m = 0.5 kg (2=9.8 m/s?)

| |

9.1 uC cl|3ucC

B|o6ucC D | 9.3x10°11 C

15
Two charges [ + 5.0 uC J and [ - 6.0 uC ] and 5ol 9[- 6.0 nC ] [ +5.0 pnC | QL
the force that one exerts on the other is (3.0 N). (3.0 N) Lageiy ddalgial
The distance between them is equal to : . gt Lo AdLuial) )8
O] 009 m O] 0.9 m O] 0.03 m O] 03 m

Luay Bani Ata
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16
Two point charges [ q1=40 pC, q2 ==20 pC ] ] [ q=40 pC , q2=- 20 pClhdall liiad
the distance between them equal 30 cm as in gaall Joid) ",a LS, 0.3 m (5 gbesd Lo ddlecal g
the figure Calculate how much force the first dadd Jdo AN Lol S o BsRl laia cuual
charge affects the second A
charge and determine its a ﬁ} Q 9 il A Lgalad) sas
direction on the graph ] [ SO | B B | T, 3

17

1

il dad (A ey (U phua (6 S cdle
SN G s g gl gl (B O slaia
(40 N ) bghs Ui A5 opitilata ¢ptindy

(r=0.06 m) s 2l mual g
S80S e adl) daS o)

Two balls charged with identical
charges If the distance between
balls (r = 0.06 m ) and the force
(40N).

Calculate the amount of charge on

each ball

2023 - 2024
Two 1dentical positively charged : O gautia Gt 0 S SR el
Balls hanging at rest from the S i gheiia (i ga (ki
ceiling by insulated massless 45 T o R s 2 el A e
sall e o
ropes of equal length as shown 2, ‘Jﬂm o ‘_,:95....41 &'m""
in t he figure . ol Lagd "w.‘" Gt Gl
What is the distance between 9.6 LC 9.6 UC OS2 el Lag J ghall
the tow charges ? P i ¢ Cubiandl) (s ddlusall La
=9.8 m/s’ - 2
(g ) T m=02"ks (g=9.8m/s”*)
I
Al 1.0m B 01m C 3.0m D| 1.5m

Luay Bani Ata Page | 12
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18
Two point charges (q=3.3x10"7 C) and (q=33x10_7C) 42l A() Q»M'l A
( Q) the distance between q TR “;.‘-‘L‘Jﬁs 058
them is equal — Q (F=5.0x10""N) ol
(r=02m)(figure) . e e L?s“ff @2 O J“'L"S el
_ Lags Ablucal) ol 13) ) sbacall
if the force (F=5.0x10"°N) : (r=02m)
1- what kind of electric charge of (Q) ? C(Q) dulyesl) diail) g1 L -1
2- calculate the charge quantity . T (Q) dulygsh) dindl) Hada coual) —2
19
Depending on the data in the figure . What 1s the Bl Jldia ol ALl JSal o bl s Talats
magnitude and direction of force affecting at the L Lgalasl aaa g () goAS Aaa) 8 S A
charge (qz)
g, = —6.0 C g, =—3.0uC g, = +5.0uC
__________________ :,z i
.................. X=-023 X=0m X=+02m
Luay Bani Ata Page | 13
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20
Depending on the data in the figure . What 1s the B aha cacal: U Jeal) o clibl) o falais
magnitude and direction of force affecting at the L Lgalad) daa g () goASEN ddaal) B S
charge (q2)
........................ 9, =2.04C Zi=s2OLE ¢y=6.0uC [T
________________________ e T |
|. =
The figure shows two electrons [, ... . ” el S 3 el e Talas
4 ¢ nich of th Gassl) @ electron gl Jedld) (2 aldind) o Jauds
?111 ong-pro on.wtlcf[ho e x Al S 38l Aauaa 40V sl
ollowing represents the | il 8 el Lehlad]
magnitude and the direction 3.0 cm; 4.0 cm proton Ostsutighiad W s
of the electrostatic force on the AT Qs s
o :
proton * 3.0cm
Y
O3S e electron
0 ‘! 1.5x 1025 N to the right direction (s 9.2 x102® N direction makes angle 37° 44 | (J
0 | 1.5x 107 N to the left direction bus 0.0/

Luay Bani Ata Page | 14
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22
Tree charges are located at the position shown O 98 LS il jglada (qq ¢ q ¢q3 ) bl caua g
in Figure . g = —4x107°C g, = —4x10°C il 13, Aul Jeal A
g, =+8x10°C, g, =+6x107°C g, =+6x10°C g, =+8x107°C 3
Calculat the force acting at the charge (q2 ) ((a |2 8l B8l
............................................................................................... —
............................................................................................... -
0.6
............................................................................................... ’g 0.4
............................................................................................... h
............................................................................................... i
............................................................................................... q2 qs
0.0
............................................................................................... H 02 0_4 0?
............................................................................................... X (m)
| =
' The figure shows two point : il S Gl glanall S :
Charges (qu) and (@) the | @1 Q) Q@ @2 | Lagi dblosally (q)s (qr) o
distance between them (r) Ierrnrnnenns ) e i e e y
and the force (F) . which of e i .f’f g fr?
the following represents the magnitude of the J":w Aagia 47»"'?"“ ¢ . (F) s
force when the distance increase to (2r) . (2r) (o) Laghi Adlewall daly ) dls Audly ¢l 5 gal)
a|ir S 2F 4F | O
E 2 4 |
2019-2020 24

Which of the following 1s correct relationship
between Coulomb's constant (k) and the

electrical permittivity coefficient &) ?
The mnsulating medium is the vacuum

?E\Jﬂ\jﬂﬂ\dﬁﬁ! ( go)a:u'i.l'\gﬂ'la,’nw'l

1
O| ke, =— 0| ke, =27 O| ke, =4rx | ke, = 53
2 A7
Luay Bani Ata Page | 15
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25
Two charged particles are placed as shown Jual) Al die( g1= 16 pC) 4iiad 53 asedd) ady
in Figure ( g1 = 16 pC ) is located at the Al X (gr=4 pC ) aliad o3 S asall oy g
origin and ( g2 =4 pC ) is located on the X2=0.12 m
ositive x-axi1s at X> = 0.12 m. Where should . e e X :
P _ 2 umm(%)wd\.‘%@moi%oﬂi
a third charged particle ( ¢3) be placed to be g} A v s i £ el ga)
at an equilibrium point (such that the (ol X ) e 48 8 Agalt s 50
forces on it sum to zero)?
............... ql qz
............... ----g}———————————————————-—----------------ﬁ?---- X
............... X, =0 =0T
2023 - 2024
The figure shows two point : (o ¢ (ks Cpiadi Jeal) el
charges , Where can the =02 pC 3.2 uC 5ol adadd ) (Sas auda e ()
electrostatic force be absent? -4-----@---5---3- ------- Q ------ ~:1- ¢ AasSaliu g sl
( Drawing in figure is 1 (A JSa) A a1 )
approximate )
Als B |4 c| 2 D |1
| 26
You place two charges a dl‘stance ( r) apart. f‘"h () Biloas Loghas (el uaay oyt " 9 1
Then you double each charge and double the " e Aol e L« Foia A1 #a " “ il
distance between the charges. How does the 9 g N u:p doe ) t"‘ . u‘i
force between the two charges change ? Crlall) G A gaal) B8N JlBa ki
[ | The new force is twice as large. | | o Jahall 138 Caam sl 5 8l S0 |
[ | The new force is half as large. | | , Dabal) 13 Caai saaall 3 8l (St | (T
[ | The new force is four times larger. a o ibacal day L sanall 8 8 e s | (|
'O | The new force is four times smaller. u . Cileal day Ly sanadl 5680 late Ji H EH
' | The new force is the same. | A iy axpaal 5580 o 5Si | [
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Two charged particles are placed as shown
mn Figure ( g1 =- 16 pC ) is located at the
origin and ( g2 =4 pC) is located on the
positive x-axis at X> = 0.12 m. Where should

S Al die (1= =16 pC) 4iad 53 annd) oy
wiﬁc(qZ=4”C)mL§3$gﬁﬂM1é\g
.X2=0.12 m

Ldie 6K ((g3) 4liad Cdl aswa audal O caaa o

a third charged particle ( ¢3) be placed to be
at an equilibrium point (such that the
forces on it sum to zero)?

(NN Ak ) | jiea 483 igall (g 68l Abuana

q1 qz X
________________ e
X;=0 % —D.12m

_! 28 |
| Three charges are arranged on a straight line as | |  oladl L peiieea bl o 43 pe culiad & JSil) g
shown in the figure. What 1s the ) D D L) B3 fsall Apsilivg g 14 5 581
direction of the electrostaticforce -q ¢ da gl
on the middle charge? 1 1
0 H 4 ol | -~ |O — |0
g H There is no force on that charge Ll o2a B3 e b B aasiy | O
2023 - 2024 (7)

Laginy Alcal) (@2 ) () Glitilata Glisdals ol
Lagrs Al 5 4t B 681 )ala S 13 ¢ e Ciald

¢ (qu) Hadll Atha) Lell L (0.02 N ) (ssbm

Two identical point charges (g1 ) and ( q2) are
half a meter apart , if the magnitude of
electrostatic force between them is ( 0.02 N).
What is the absolute value of the charge (q1) ?

A 1223X102C | B | 556 X103 C C | 1.49 pC D | 0.746 pC
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Two beads with charges ¢1 = g2 = +2.67uC are
on an insulating string that hangs straight down
from the ceiling as shown in the figure.

The lower bead 1s fixed in place on the end of
the string and has a mass m1 = 0.280 kg. The
second bead slides without friction on the string.
At a distance d = 0.360 m between the centers of
the beads, the force of the Earth’s gravity on m»
1s balanced by the electrostatic force between the
two beads. What 1s the mass m2 of the second
bead? between the two beads.)

Jie dnd (A liles +2.67 pC Lagha JS Ao (13 4
daliiu Ao 5 AY) 88 Laalaa) i) fpa Glidaiagg
ALli) 5 AY dlisy Joil) 8 rmdage sa LaS Baalg

m1 = 0.280 kg (A il di b o Lgllsa B AT
o g dlsial g (e dadd) o A0 B AN (3155 Lady
BB &g (AN (355 G d = 0.360 m Al
ASiling g t) B 681 aa mp A Bl A N1 Ailad)
LAY G

¢ A 55 Al gy, ALKl jlala cuwal

.......................................................................................................................................
........................................................................................................................................ T I
........................................................................................................................................ "1
2019-2020 30
Which of the following is correct for the unit Adalaalf (!,A D 3a gl e aoY Ga sl
of the D in the equation ( D = k& , ) that links (€0)s0sisSenli(k) s (D =keo)
the coulomb constant ( k) to the electrical a8 i Ve o

L s : ) adla 2 4l daalacd) Jalza
permitivity coefficient (€0 ) ? gl g o et & o
0| N.m?>C? 0 N.m?C 7
O] NNm?2C? 0| Constant without unit B5isg Oy culd
31
The force between a 3.0 uC ' i) (s B gRl) il Y
and a 2.0 uC charge 1s F : d=7?
M. ST Q—F @ 2.0 uCy 3.0 nC
F =10 N . What is the 9 ” 10N
separation distance between LD S O Adualdlf ddlcalf Le
the two charges ? ¢ il
O] 5.2cm O] 7.3 cm ]8.6 cm 3]9.5cm
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Two spheres carry electric charge, and a third
charged sphere 1s now placed between the two
charged spheres on a line connecting the two
spheres' centers. If the result of the placement
of the third charge is that there is no net
electrostatic force on each of the two original
spheres, what can be said?

dgaddia AANE 3 K9 (Al S Adad Plaad oli S
O Juas bd o Guilgadiall 8N G puass
AN Adadl =Y dadiy g 1Y) o K 7R3
C,adsulcaiaua:ﬁ;ﬁm\gt\gﬁ}ﬁdk\?emgh

i o (o ViLah e i) (3

F=0
qz q2
Frreryrte—

The original spheres carried charges of
opposite sign.

dllaa 3L (pa ciliandi Jaad dalaly) e jS1) cils

The original spheres carried charges of

5 L e A i
the same sign O] 8oL (il (o clindi Jaas bl el S e
The original spheres carried charges of equal Al e A e cias Jaas Attt e g cas

magnitude

The new charge 1s placed equidistant from

IS (e Ay gliia Adlsa o Bauaat) Aol gl g Al

each of the two original charges el G
33
According to the figure , what is the Tqu bl Aanall 358l ke Lo ¢ JSENTE g
magnitude of net force on q1 ?
-4 nC +3 puC -4 nC

q. g, q_.,)

@ 0.15 m 4 0.15 m
0] 4.8x10° N 0] 64x10° N
0] 9.6x10° N O] 00N

Luay Bani Ata
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2023 - 2024

Three point charges are placed A Aol S wliad & e g

as shown in the figure : 4 @ 180uC s 08l A Las Aokl

A- Calculat the mgnitude of B oAl ke el -A
the resultant electrostatic = Adaaal) sl g sl
force acting on the charge 22 =7.0uC Ll A3 Sl

(=7.0 uC)? 9.0 pC ) 5580 ol ws-B

B- Find the direction of the e .. ... Adaaal) 4550 g <)
resultant electrostatic 7.0pC = %6uC— =7.0 uC i) A5 Sl
force acting on the charge v [ Aglsh sl ]

(=7.0 uC) [ By finding the angle ]
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