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electrons.

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

il SN s 51 08 ) Sl seSH el b JIA g i T gl 8alall dpulad Ruals o ;A o) dia)

-The electric charge : There are two kinds of

| electrical charges ( Positive + ) and

( Negative = ) .

- Symbol of charge (q)

- Unit of charge is Coulomb (C).
[1c=1A.S]

- There is aparts of Coulomb :
nC=10%C, nC =10°C ,pC=10"2C

- An atom consists of a nucleus containing ( positive
charged protons) and (neutral neutrons) . Around

| it (negative charged electrons) .

- Law of Electric Charges : Like charges repel
and opposite charges attract .
- Law of Charge Conservation : The total
electric charge of an isolated system is
conserved

Al el il e (e g 3a g Al D) Adal) -
(= &lla) 5 (+das)

(q ) oM Anb eI A ill Ga )i -

S(C) pslsS (o Al oSl Laill Baag -

i a gl oSl o) sad il -

pC=10"2C, nC =10°C , nC=10%C
Lon e Cligig ) A (55500 3 53 (e B e85 -
A 5 8l Jga 5 (Alaie g g8 ) 5 (A
(sl A il )

9 Al ABLG a3 Al el ciliadl) o ¢ild -

Cdaliaall cla il
e\.&s@@\g)&\mﬂ" WAIPTIN| IR \;AM" "\23;03513_
. (Adasiaa ) opi Y Glaa

(AT ol pon o G5 Jy Ea0m2a ¥ 5 Y int) )

I The property of Charge - 4l 4l sl Lal g3 |

y v Y
Quantized positive or negative Conserved
Blaa Al gl & ga Al giaa

| The charge (g ) of any object can be expressed in terms of the sum of the number of protons ( /Ny )
minus the sum of the number of electrons ( /Ve ) that make up the object :
(Ne) clig i1 2 g gama (@l (Vp) cligigoll 358 ¢ gane ANy awd ¥ () Lndldl (8 il (S

q=e(Np - Ne) =eAN

» ) e 098 Al

How many electrons does it take to make

W e disdi o J guanll o DU il g S sie oS

(=2.00 C) of charge ? (-2.00C)
0 ]1.6 x 10" 3 ]2.00
O11.6x107" 0 ]1.25x10"
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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 X107 C].
= The electron has charge [ g =- e ], and the
proton has charge [ g, = +€ ]. The neutron
has zero charge.
= The net charge of an object is given by €
times the number of protons, /Np minus €
times the number of
electrons Ne that make up the object :
[ g=e(Np—Ne) |.
= The total charge in an isolated system is
always conserved.

olialel La
Adlag dunga AuiligSl) Cliadll (s legi 22
Gilati Aalisal) clisddly ¢ @LE Alilaiall ciliadl)
(Sl (Analall) Al Asas) il pgSl) Adal) dsaS w

[€=1.602 X10-19C ]

Osigll diad 9 [ge=-e] CoaslYl diadi w
(O ) dindi Gy sigil) Jana ¥y [ gp = +€ ]
€ Aalad) NG (e awall Lidlall Aadd) o Juani w
Ne clig syl s b e (all Vp aligigul s o
taadl lgia (s A

[ g=e(Np—Ne) |

How many electrons does it take to make
[ 1.0 C ] of charge ?
(W) 1.60 10" eclectron
O 3.20X 10'® electron

Which of the following represents the
elementary charge :

O 16e
O

One proton charge

Ly il puas BIRE O oy (AN il g asy) s L
¢asleS [1.0C |

6.60X 10" electron O

6.24 X 10" clectron O

3 Al ) A Y Ada i) Jiag ASY (e g\

1.0 x10°¢C o
1.6 x10Y C O

A balloon is rubbed on Sultan's hair to make it negatively charged.If the numberof protons on the
balloon is 2.O><1017 ,and the number of electrons on the balloon is 3.4x1017

,what is the net charge of the balloon?

2.0x10 " cislll sl il gl aae S 130 A2l (b alaad o jully KMy (5l el ally
oA Lind s Caus) 34107 8 iy Y nae
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Basics types of materials

1- conductors : Materials that conduct
electricity well such as metals (Contain free
electrons )

2- Insulators : Materials that do not conduct
electricity such as rubber and glass (Does not
contain free electrons )

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

(In certain conditions they are conductors
and in other conditions they are Insulators )
and Considered the basis of all computer and

electronics industries .

it has two types :

a- Pure: like (Germanium , Silicon , Gallium
arsenic ) .

- insulators at very low temperatures .

- conductors at room temperatures

b- Non pure : (n type), (p type)

4- Superconductors : materials that have zero
resistance to the conduction of electricity

S Ll g la 55 a2 gall
$ LSl (e gil) B 31 94 Aluaiga 31 g4 -1
(Mg DA Liadl) JEDBL pranas )
(Bl clig sy ase B3 )by to (g gtad s uall)
$L Sl Qe gl Aagae 3l a2 Ajle 31 g0 -2
gLl g haall e A s LEIDA Ladl) JEHY maud ¥ )
(Bl clig syl ase B30 o s sial Y s cull)
A e i O S 21 ga s cBla gal) 0Ll -3
s A A )l dlaga
Ajle i o Al g Al ga yiiad Alaa cig )l 4
Jia ) g SV g 5 gnadl) e liaa JS (bl s
) get) g guadl) Ciladl CBlaudia g &) yral&ll g ALY )
;g gall sladif (e e 55 22 g
(CsSb cagila caglla ¢« &ip)) JUa: Li-a
ebino 65 20330 | 1aa Aaddiall 5 ) ol Cla o A Al jle el
A G Avanladil) dagh g ) Glany S e 51 jad) A3 B
Gisb (8 i) 8 Bl gall oladd paal 1 Ak pEh
(Jasall 4 ) 4l i 43 ALl ) agadatl)
Gl g sty cladlay dasdaal) Cbla gall oludil | panss -
(0 bl g gdll)
il g ey dazdaall M gall sl e -
(P cagai g sl )
D Jea il AR CDlagall -4
Jaa Aaddia 5 ) o cila s ale Lled Juo gl 48NS ¢ oSs
() A Lgha slia 3 g0 )

5

Which of the following are materials that have
(R=0Q)?

C(R=0Q) b 0gS5 AWl slgall o gl

Insulators | A | JJisd
Superconductors | g | Juesill 42ild Mla gall
Semiconductors | ¢ | ok
Conductors | p | <ased
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a

- Electroscope :

Electroscope - (i 4<l) alasl)

: (bl iLasy)

1s a device that gives an observable e

response when it is charged .

- The electroscope shown in Figure has
two conductors that in their neutral
position are touching and oriented in
a vertical direction .

One of the conductors is hinged at its
midpoint so that it will move away
from the fixed conductor if a charge
appears on the electroscope .

LA aie Al gale laia) gk g

QLSS (plaga Ao (b sl L) (¢ giag

L dAadl) pida g B e (S (aalaia g Cppadlia
ddaiia A Alaiay Jealia (plia gall (dA sl
O die Gl Jua gal) (8 aaty duay

8 Sy (Phagall (13 Jualy | (Al Sl Cilas))

These two conductors are in contact with

a conducting ball on top of the electroscope ,
which allows charge to be applied or removed
casily

M@szhxﬁ\uuﬂ\&c\:&bay
(Mg g2 98 o AdaBl Jgdy
gadia pé GLAS glaall JS&I

The hinged conductor moves away from the
fxed conductor it a charge is applied to the
electroscope, because

like charges repel each other

like charges attract cach other

unlike charges attract each other.

o aaoana

unlike charges repel each other-

ie Syl Jua gall 8 1y Aiaiay Juaial) Jua gall & jad
O (Al S LK)

AU dlilaial) cliaddl | [

iy dilaial) cliail) - [

AU 4alia ) cliaill | (]

ilads ddlidal) cliaill | [

Which of the following are materials that

Al sall s (30 4 jhun o glia Lgd AN ) gal) Cya

have zero resistance to the conduction of ¢ Al <)
electricity ?

O3 | Insulators Jjlsd | O | Conductord =Bl gall
1 | Semiconductors <la gall sl | O | Superconductord  Jaa gill 481 Cla gal)
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Electrostatic charging methods - 4iSladl ¢b <1 abea) cad

1- Charging by friction :
- Matter in the natural state
is neutral .

Before friction
The material is electrically neutral

¢ Al caldd) (1)
Aalaia Ladal) DAl L& 5alal) -

‘JJWW\QUJJESS\‘I\ e )

Rubber ' (A sal) ligi g ) aae
©C00C i Gl Gpacall ey -
L sy | B o i
88988 | (oo st
C0®C © € (pagaglal) o (disa
Rubber : =

(w' W) Gl ¢ jadl g Jalaal))

(The number of negative wool
electrons equals Number
of positive protons) [ N J © g g
-The two bodies have the w—\
same amount of the charge
but different in kind. " O )
Example: (ebonite "rubber" e © © ©
with Wool) or (glass with %
silk) (Rubber and silk: Wool : +
negatively charged)
(Wool and glass: positively
charged)

- This method is used to
charge Conductors and
insulators The charge
increases with the kneading

(Al caga s zla 3N g G guall)
Ol A8y phal) oa addiu -
JJlsall 5 CBagal

L Sllal) dulas 3ol e sl Mo 33 -

Drocess

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 (owaddll) Jaa gl il -2
., Alia gall Balall i *
Gsadia e Juaga (o (Say -
Ao g g) ) Adadla 320k 08
AT Geadia Juaga g (el
M e pall Lindi cpa g 5 SIS -

Part of the conductor charge
is transmitted to the other

LAY Jasal
o) gaaa e Ladd) g 5w -
b ¢ . G gall

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

Cpavdl) e (piiadl) £ gana -
cowaddll JB o sadiall Jua gall a5 gl
LAl okl ek
Asagi g ) Awadla 3 sb 08 Qeadia s e Cadi oS -
Al Gk Juaga (e
o dJtadl () S gall Al ya g 5 JEIL -
hasd (puadilf ¢lSa & el o Aialdl) AG -
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3- charging by induction: -/ hdh cMuagall ; Gl il -3
When the charged rod brought

- & O A gadiall (gluad) 8 Aie

close to an uncharged Lad ajsll sale) dany | Jua gall
84 g Jua gal) QuiiSH ¥ ) Jua gall

(s

Call dua ga Gl (Sas

electroscope without touching it
electroscope charge redistribution
Ayl day dnle A dadla Aady

(the conductor does not gain or
lose charges )

electroscope can be charged and a b g ‘ o ¢ Sisall
the charge remains on it after you drive away by oY) ga Bhga A 5ty pad
(Grounding ) (V)
charging electroscope by induction Gaally daila ddady Al Sl GLASY cak
~ ~
g +8+ T o+ &
(;r()l;lld S | |
a b c d £
(a) An uncharged electroscope. R, i'" :
b ) Oasdia e sl g
(b) A negatively charged paddle is brought close G198 GLESH (a8 ¢y (el ) 4 gadiall Glead) ey JE5 -
to the electroscope . dadha
(c) A ground is connected to the electroscope. 1) ey LAY (85 ARl ) 2 W LS Jua g ¢
(d) The connection to the ground is removed. (el gl Adaclt Uiy g ( L‘“h Bagagal “"‘"‘mj
(¢) The negatively charged paddle is taken away, S sl o D e :“"ﬂ' ?“"n‘tj: 6‘:5" -d
leaving the electroscope positively charged. Ll e pa &J"“()L;f S “"_.‘ ;..a " |
. " 028 ) ) @I 3 g
[ Charge that has the opposite sign from the [ cusadal puall Aindd Adllin GiLASH Zinds |
charge on the paddle ]

@m?

Charged rod is

brought close to A ground is connected to The connection to the rod is taken
e conducior the conductor (ground) ground is removed away
Gl e} i (0auli) Gafil dasa deast || eli o Gl ga Jlaiy) gdib| | igall sl

Luay Bani Ata Page | 6 0505369567
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8
The figure shows charging by ... e 2T A g3 i) JSEN e 3
e
(@ (b) (©
(3 | Induction call | (3 | Rubbing Sl
(J | Contact Jxagidl | O | Grounding o2 )
In the figure. After opening the key (S) and (S) glibal) o sy | jglaall Ji) A
keep the glass leg off the ball . 3K ¢ Asala 3l (aleall dlayl
1- What kind of body charge . . pddl Aai g gila -1
2- Draw the distribution of the electrical 3 S Ao Al gl Adai) a5 ama gl -2
charge on the ball In figure 2 . Lol (2) Jsdd B
3- Type the name of the method of charging LBl (i A8y ph ad GiiS) -3
daly) G g fosenlg
xxxxas =
S S :
3 P
(1) (2)
I Luay Bani Ata Page |7 0505369567




ELECTOSTATIC FIRST TRIMESTER 2023-2024 PHYSICS 12 ADV

1l

The adjacent figure shows Lig S Shaga glaal) Joi) ki,
' | a spherical conductor i g s Aol g 2 L Shatia
, Connected to the ground by 9 A gldall BIET138 | - gida ik g
| | a connecting wire . e L (q) Aakiil) Lall) cisn o i
If the key closes and then i 2 98N Jua gall ddad o8 -1
Open and then remove the J_
point charge (q ). = Cadi Al i) A3y jha e -2
1- The charge of the spherical connector : : 598N i gall Ly
2- Type the name of the method of charging S S
the ball
[ BONUS | 9

The figure shows a blue ball O e By 8, il s g

which initially has a charge Ll Zoimes Soludl -
of (+6.4x1078C), then it e i “3_;}”"
touches a neutral red ball . © ¢ (+6.4X10°°C)
After the balls are separated , c Aolate slyas ByS Caune
the red ball has a charge of Cazeuol (15,1 Juads! da
(+2.6x10°8 C), S9luds slpazell 8ySI1 Ao
what is the charge of the blue

(+2.6x10°% C)

ball ? e ok o &

¢ 18,30 38l dind La

|

A |+38x10°8 C C|=64x10"% m
B |-38x10"% C D |0
2020-2021 10
When you charge an object by placing it next | il awa ¢ il drcay (3isk 08 ana Gy add 1)
To another charged object without touching . i 038 il Aglas 8 ¢ Ay o) (99 () gaiia
the process is called charging by ................. | Gk o o)
O | conduction Jaea gl O | insulation 4 )
O | induction duall O | isolation Joad

I Luay Bani Ata Page | 8 0505369567
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11
The diagrame shows four steps for charging e S8 4 e i il ghd )l G JSAY)
an electroscope in a wrong order . Las gl , Call B e AL gS CLES s Atasd
What is the correct order of these steps ? ¢ L maasall i Al b

{ ,, <
Ground
A C D

'l
AlD— B > A > C C|ID RS — C —> B
B|D > C —= A ->. B D| A - B = L = 1)
2018-2019 12
A charge-Q is brought close Conductor Jwa s éllu Ll cu b glaall JSil)
to uncharged metal Plate o ke o el
without touching . after the "’f j"g. ¢=C i il Q
switch is opened the charge : S glidal) i =g el O 0199
Q is removed. . Q Aadd i S
Which of the following is — ¢ faia A5Y) e
true? i
The plate is negatively charged. m] Al dady 7 ol iy
The plate is positively charged. o dan ga ddndy = oll) caidy
The plate is uncharged. o Ooadia yf ol Ay

| The plate charge cannot be determined ] @ sk £45 basd (S Y

\ Luay Bani Ata Page |9 0505369567
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| Electrostatic Forces between charges - Uadll ¢ 4S5l g 5¢<1) 5 581

- There are two kinds of electric charges:
[ positive ] and [ negative ] .
- Charges exert forces on other charges
- The force is stronger when the charges are

Al cliad g4 ga cliadd 3 ol o3 il Sl i &l -
o Al ) liadl) ¢y A4S B g8 da gy -
. L ABloeal) (gl ciliandd) cy 5 g8l 31355 -

closer together.

2 . o swm.‘.gn .Lré“ hw ‘..~ ;,\_
- Like charges repel , opposite charges attract. e 9 AL Agulidal) Cliadd

Repel : the same type of charges

Attract : oppositely charged e

LR 7 = o b ?21 qi q2 })12
F2 Fi2 S E
| Coulomb’s low - as!sS 55 .

The forces between the two electrical charges depends on
S el (il S Culind s Ay g 5B

o == —~

‘ Type of insulating medium The distance between the two || The Amount of both charges

| between the two charges charges g}-) (G ¢y ) Osiadll sa IS laka

| o) G ol Jaagll g Cpfianll (g Al The force is directly proportonal
| The foces changes with type of || L1 force is inversely proportonal to | ¢ the product of the two charges
: S —_— the square of the distance betwwen ORI ‘:‘ b 3l Gl

e

o) Jacsll ggi s Beall laka yis CHATEES
? J80 Beal) laka iy " o g ;
| < e (Fa%)amsw‘@w&:wm Criiadd) ()l aka
§ ¥ : N
Coulomb’s low : I a sl S (sl
The force is directly proportonal to 9.9, Ol 5eS tiand Cpn Alalitall Al 5o S 5 8l

F=K

the product of the two charges and
inversely proportonal to the square
of the distance betwwen charges

[ We do not use the negative charge sin in law |

JS e G i 20 e Lol i (yidats

[ Qi) AUl Adauhl) 3 L addies ¥ ]

2
r

Luay Bani Ata
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Coulomb Constant (K) : 1 (K) aslys el

depends on the type of medium s 4re, O] G Jold) Jagll g4
between the two charges

£, =8.85x10""% C*/Nm*  K=899x10° Nm*/C®

- Electrical force is a vector quantity . (ola3) Lt g olaka Ll ) Agaia 4as Al g0 5 il -
- Equal in magnitude and opposite in direction . CpeaSlatia Cpaalad) A 1 ke oy sluda -
F12 =—Fn

13
A 3.0 uC charge lies 10.0 cm . sie aii 3.0 puC ds
to the right of a 2.0 #C on the 2.0 uC 100 3.0 uC dsd (e L1210 em
x-axis. What is the magnitude ___.Q.t':::::'::c'?l:::?_ w---»> L x osaall e 2.0 uC
of the force on the 2.0 xC X 5 sigall 3 68l Cpa ylaka La
charge? | £2.0 uC Al o

The figure shows two identical oililaio ¢x5,S JSEI yglas
positively charged balls

hanging from the ceiling by < " w2 .U. = “'”".f“ujj )

insulated massless ropes of Chiadl e OGS uﬁ;fjw
equal length (7 ). e (ile b dlawlgy
What is the charge on each (1) Jshall i Legd AiSI
ball? (:| !. 5&“‘. a."u

G 2
(g 9.8 m/s ) m=0.5kg m=0.5kg (g=9.8 m/SZ)
9.1 uC c193pC
B | 9.6uC D | 93x10°11 C
15
Two charges [ + 5.0 pC ] and [ - 6.0 nC ] and 358l 9[- 6.0 nC J 5[ +5.0 pC | lind
the force that one exerts on the other is (3.0 N). .(3.0N) Lag-gu adalial)
The distance between them is equal to : RITY WAADVETPRL PN T
| 1T 0.09 m 0| 09 m O 0.03 m 0| 03 m

l Luay Bani Ata Page | 11
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16
Two point charges [ qi=40 pC, q2=-20 uC | 1[q1=40 uC, qz2=- 20 pColishis ik
the distance between them equal 30 cm as in odaall JSE A aS, (0.3 m (s st Lagy Adlusall g
the figure Calculate how much force the first Ladd o to Uadldl gy i A0 568l ke o)
charge affects the second A
charge and determine its o ﬁ} ¢ 92 el e Lalad) aaa g
direction on the graph . [ (IRE R
17

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

A Cpbad (B sy () ka1l S Cille
O SN i die g ) gl A o ylata
(40 N) 5.s8 Ui 35 (pililaia pliiady

(r=0.06 m) Lagins 32 psaal
.5}&5&9@\@%\

I Luay Bani Ata




ELECTOSTATIC

FIRST TRIMESTER 2023-2024

PHYSICS 12 ADV

18
Two point charges (q=3.3x10"7 C ) and (q=3.3x10-7C )4 J() Q L s
( Q) the distance between q 2 ghud Al 44 S 5 g
them is equal «— Q (FiS.Qx10'3N)oL+a‘1
(r=02m) (figure). e 020 1 -3l dSu'-“ o ug:uy,us )
_ " Lagris Adluwall calS 13, slaal)
if the force (F=5.0x10"° N) (r=02m)
1- what kind of electric charge of (Q) ? $(Q) Al diadd) gsi e —1
2- calculate the charge quantity . $(Q) AniliygSh L) Jlade caal) —2

19

Bl Jlata Cual: AUl JSAN o clild) e faladie
ALl aas g () AN sl B i A

Depending on the data in the figure . What is the
magnitude and direction of force affecting at the
charge (qz2)

q, = —6.0uC q, =+5.0uC

.............. x='.03 =|0m X=+0.2m

LLuay Bani Ata
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20
Depending on the data in the figure . What is the BAAN e il AU JSA o clibdl e Talaie
magnitude and direction of force affecting at the LAl daa g () oAl dadll B g A
charge (q2)
- =ﬁ;0yc gy 4,=60uC [
[ ST 0.01 m 1< .01 uyeeeeseeeeeenenes ? """
—

The figure shows tw.o electrons 98l e o sl JLAN b il e falis)
?nlcll one proton . W?liﬁ of the , Al g1 5 4B 1l Anuaaas Ay ol
ollowing represents the Cerganl 85 el Leatad)
magnitude and the direction 3.0cm i 40cm proton G el B rsel lgaladl 5

of the electrostatic force on the ey g ST TP
9 i
proton 3.0cm |
v
0958 Q electron
0 1.5x10% N to the right direction (e 9.2 x 102® N direction makes angle 37° 4915 | (0
O  1.5x 107 N to the left direction s 0.0/

Luay Bani Ata
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22

Tree charges are located at the position shown Ca 98 LaS Gl pglada (q ¢ 2 3 ) Sl Caidag
= —4X10_8C Cuils \3\ 5 ‘_,Jl:d\ Jead g_i,
g, =+6x10°C ¢, =+8x10"°C 3

in Figure . g = —4x10"°C
g, =+8x107°C, ¢, =+6x10"°C

Calculat the force acting at the charge (q2 )

(

(2 Lndd) 25 igall 368 Caan

0.8

qi

0.6

0.4

Yy (m)

0.2

q2

0.0

q3
0.2 0.4 (?
X (m)

23
"élﬁe ﬁgul;e s;mwds (twc)> I;}oiht = il S d;. § ) gl JS)
arges (qi1) and (qz2) the qiée qQ L el e

distance between them (r) ‘2 ...................... R . ? ¢ ‘ .3 (q2) (\ql)u -

and the force (F) . which of U‘”'d Ly U“" QA2 (r)
the following represents the magnitude of the J‘_‘.“j e “'J"m“ ¢ . (F) o5k
force when the distance increase to (2r) . (2r) () Lagin A8lual) 334 ) die Auily gsl) 5 68l)
a|5F F 2F 4F | 01

2019-2020 24

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

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

Lymj(k)ej,sqﬁwh‘“% i L;i
?Elﬂ\jﬂ\a&\S}(&)@Qﬂ!@M‘

! BN ks =27 m)

D kg() s (9]
27

Luay Bani Ata
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25
Two charged particles are placed as shown Jua¥) Al sie (g = 16 pC) Adiadd 11 aseaal) &
in Figure (g1 =16 nC ) is located at the PRI (g2=4 pC ) Axiad M) G aseal) 2y g
origin and (g2=4 pC) is located on the B 112 i
positive x-axis at Xz = 0.12 m. Where should A e il el ey i
l . 2 n umws,.(q:,)wqu%@mom*w

a third charged particle ( g3 ) be placed to be
at an equilibrium point (such that the
forces on it sum to zero)?

(I Ak ) | jhen 48 5 Jigall o 58 Alana

= B e
____________ —---q}------------""'""“"“"""'"'i_}"" ok e
.......... X:=0 X2=b.12m

26

You place two charges a distance ( r ) apart.
Then you double each charge and double the
distance between the charges. How does the

B (1) Adlws lagly Jualli Cuay (pfiiad Caag )3
S ¢ Lagis A8lucall Cidie Lo g (il cpa S Cudels

force between the two charges change ? il (o A ghaal) 3581 i i
0 | The new force is twice as large. o olaall 138 Cana saall 3 gall ) i | ()
'O | The new force is half as large. olaall 1 Caaisanaall el o Sis | ()
(3 ' The new force is four times larger. il Axy 5L s3aall s il ke 3 3 | O
(3 | The new force is four times smaller. . il Axy b suaall 3 gl lase Jas | [
0 ' The new force is the same. cAedi el saaadl s @l S
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Two charged particles are placed as shown Jualy) ddadi Aie (g1=-16 pC) 4disd 1 avwal) 2l
in Figure (g1 =-16 pC ) is located at the Akl die (gr=4 pnC ) Adind o3l I apeual &
origin and (g2=4 pC ) is located on the O 1Y
positive x-axis at X2 = 0.12 m. Where should e S ( ) At A% pcas, a3

a third charged particle ( g3 ) be placed to be e o B R o
at an equilibrium point (such that the (O Akl ) | jiua 438 5 gl (o gl Aluasa

forces on it sum to zero)?

qi q2 X
Xi=1) X2=0.12m
28

Three charges are arranged on a straight line as sladl La adiices i o 45 e Cliad &G A uia gy
shown in the figure. What is the % 0 ‘} Al 85 )i gall ASilinu g I 5 gAl)
direction of the electrostaticforce -q q q ¢ o gl
on the middle charge?

) 1 m & <«— O —> 0
(3 = There is no force on that charge Ladll ol A3 fisesdangy 0

Luay Bani Ata




ELECTOSTATIC

FIRST TRIMESTER 2023-2024

PHYSICS 12 ADV

29

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 is fixed in place on the end of
the string and has a mass m; = 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»
is balanced by the electrostatic force between the
two beads. What is the mass m2 of the second
bead? between the two beads.)

Jole ld A (il 2,67 pC Legha JS Adadi (358
daliin) e 5 ,AY) (56 Laalaa) cibud) Cha lilaia g
Al 53Jﬂ\hﬁ$3.dw\g3@b}aﬁ LaS 3aal g

m; = 0.280 kg » il dijh e il b A3
e g ia) ¢ 98 e daadd) e 4GB 55 AL (8 Laly
598 )N85 AN (638 0a G d = 0.360 m Adla
AsSilion g 41 3 51 ga my 5 5sall Anda Y1 Adlad)
AN O

¢ AN 55 AU 1y, ALY lafa cowal

”72 > &

0]

M, q ¢

2019-2020 30

Which of the following is correct for the unit Adaall A D S3s o) aia 45Y) (e 5
ofreD nthecuion (b =k6o) batls | (1), (1) 2 (D =kao)
peir:l(i)tlilvity coefficient (€0 ) ? Rl Al o b gl duahnall ldlas
O| N.m*C? O N.m?C

O| N.m2C? O| Constant without unit 3asg ¢ culs

The force between a 3.0 uC
and a 2.0 uC charge is
F =10 N . What is the
separation distance between

Cutialdl) ¢y B g8l LS 1)
2.0 nC s 3.0 nC
10N

O Alaldl) d8licall La

the two charges ?

TRl

) o

5.2 cm

9.5 cm
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Two spheres carry electric charge, and a third
charged sphere is 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?

Lgada 4006 5 Sy AuiliygS Lad oPlaas LS
On e bi b gl 08 o g
R Aiadl) g A cils 13) oSN (g 38 e
yds@aﬂm@mjxssﬁaﬁ?am@

S0 O (a3 13Lad c(pialea¥) (i 1

F=0 F=0
q1 q2 q2
I L
The opgm@l spheres carried charges of 0 | slae 5 L8 (yn cilind Jans Aubead) il il
opposite sign.
The original spheres carried charges of . PR e R sk .
the same sign O | 5 LaY (el e ciliad Jaad dubaly) ) S cuils
The o.riginal spheres carried charges of equal O] il 4 slutia cilind Jass dubualf) e S s
magnitude
The new charge is placed equidistant from . JS (e Ay gluaiia ABlusa o Bapaal) Aa ) gua g aly
each of the two original charges Ciiaudl) cya
33
According to the figure , what is the S o Bsal Aanal 580 oha La ¢ (S 210
magnitude of net force on q1 ?
-4 uC +3uC -4 nuC
q. a9, < 9
‘3 0.15 m R 0.15 m
0] 48x10° N 01 64x10° N
0] 9.6x10°° N O] 00N
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