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ELECTRIC FIELD bl Jall - 2024-2025 : FIRST TRIMESTER -

Definition of an Electric Field

12 (ADV) - PHYSICS

21 oLy

The electric field (E) : is defined at any point
m a vacuum: It is the sum of the electric force
acting on a charge placed at that point divided
by the amount of this charge .
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Electric Field ( N/C)
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Force (N)
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What happens if you put an electric charge (qo)
at a point in the electric field of a charge (q) ?
The charge q, 1s affected by electrical force (F).
- The direction of this force is toward the
direction of the field If the charge 1s positive .
- The direction of this force 1s opposite of the
direction of the field If the charge is negative
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- Force 1s directly proportional to:
(1) Electric field strengths .

=
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q,|E

(2) Electric charge amount .

- In the case of multiple chargrs and for the
calculation of the whole electric field at
a point we use the Vector rules (the sum).
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Electric Field Lines

Electric field lines: Imaginary lines represent the
sum of the vector forces that affect the unit of
positive electric charges (A test charge).

Some properties of electric field lines :

1- Field lines originate at positive charges and

terminate at negative charges
(beginning at (+) charges, ending at (-) charges)
or at Infinity .

2- Lines are closer together where the field 1s
stronger.

3- Larger charges have more field lines
begmmning or ending on them.

4- At any location, the direction of the electric
field is tangent to the electric field line that

passes through that location

5- Field lines never cross. This result is a
consequence of the fact that the lines
represent
the electric field, which in tum 1s proportional
to the net force that acts on a charge
placed at a particular point. Field lines that
crossed would imply that the net force points
in two different directions at the same point,
which is impossible.

Electric fields are two types:
(1) Uniform electric field.
(2) Nonuniform electric.

2.2 |

obgS JE) Joglas

Aloona Ll Jici dat 5 Lo shad 2 (Al gl Jlnall Ja gl
Al 5o SH lin il san  do 5 gall Agaiall o gl

L (L) A ) e sl

ALY Jlaalt Jaghad ol g& (lany

o) Al il vie T 5 A ) Al o 7 535 1
(Le¥ Lo Y s

8o wa Loyl ol iy (L8 ) Jlaall bt e 2
LalS 5y Aim ) (R LS a3 33 i ¢ Jlanel
25 Jlaal) Lashas B0l 5 off (g, all e Lty
Y A e 5 el 5 50y

283 3 Jlaall Lphs e i ae Y ciliaill 3
Caaic g o Lgia

Bsall aladl duadi oladl g ALt vie L eI Jlaall olnd) 4
(LY dind ) Ln sl lin il Ban 5 85 554l
Jlaall 1al pilaa ) S5 5, bl ol sic Ao gun pall

 Azbliie j2 b el Jaall laslas 5

Aakiliie p (b ) Jaall daghad ; Jlo *

ST ellia 1L vie Jlaall laghad e Gk 2 LIS
L OSan e 1y ol AL e Jaall ol e

A7 llia ST Ak vie Jlaall Jaghad (ga (et aLilES 1)
(OSae st 1385 Ln ) 35 35l o il Al anl olail (e

m[ : e g Al gl Ll
%@% u . dealiiie dudly S ¥l (1)
=

Aaliile & Al 4 ¥l (2)

A nonuniform electric field
abitia 3 (lugS Jlas
E ¢

a

A positive charge +¢ and
a negative charge —g placed in
the fieldexperience forces as
shown. Each force is tangent
to the electric field line.
Adlod) Ll g +q A gall Aiail)

3 LS s b ol AL Jaall B g
Jlanall Jadd dnulias 568 JS g el g
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The force resulting from placing a charge in an electric field
alitia Jlana (B Al S e\ puiag G Aailill 3 gAY

—_

(a) A point P on an electric field line.

LS Jae bl e P Ak

(b) A positive charge +¢ placed at point P.

P widﬁﬁaﬁyb&n +q afe.ym

(c) A negative charge — g placed at point P.

P m&ﬁﬁaﬁ-y&y = aﬁym

(d) A positive charge +2¢g placed at point P

P Akl e de g +2g dnge dda
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Electric field
(sl Jlaad)

—

~

Nonuniform electric field

N

Uniform electric field

aiila il 16 e

* Variable magnitude and direction at all
points .
. GAY ALE e slad¥) gl lagall an
* The field lines are not parallel and curved .
Aaiian y& g 4l sa pf Aaiiiua Jlaall oghd *
A5l p& Aaluall Bang 8 Jlaal) haghd A3US ) ((Asiada)
* produced in point and spherical charges.
A 48 558 AU A3 Jlaall () saitia aseea il 5 1) ¥
CAaliiia pd Alaas ol any g k)
. gadiall cdlagall g Lbaisl clindll Joa Jlaall : Jta *

* Fixed at the magnitude and direction at all
points m 1t .
. 4l aad ds sladl) g Bl ol =
* The field lines are straight and parallel
2 A gladia clBloce L Jualli 45 ) gia Aasiiecs adaghd *
(&Lﬁeu.ﬁn 4545 dalisall Eh‘ggﬁdleAllb‘,bimS)
* We get 1t: By two parallel plates charged
with two equal and opposite different
charges ( Capacitor ) .
JMEal) A5 5 ghy 438 Jlaal) B (satia anen g 5 1) ¥
 Aaliile Alaay & Aty

Gt s Al (o Alyel] Jlaall : Jla *

+ 4+ 4+ + + + o+

Some forms of electric fields

AleS) Jlaal) Jaghail 7 3las

0

The electric field resulting from
a negative point charge
Al B 5eSh Jladl JS

The electric field resulting from
a positive point charge .
Aps go indl Al Sl Jlaal) K5
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Electric field lines from two
oppositely charged pomt
charges. Unequal in
magnitude
25 Gftiaal A gl Jlaal)
Cpiilida g Rl 8 oy slucia
gsd &

Electric field lines from two
positive point charges with the
same magnitude
Cofitilatia Guiiadd U e<l) Jlaal)
(e 5 lhall i)

Electric field lines from two
oppositely charged point
charges. Each charge has

the same magnitude
Ol i ) Jonal
Oilida g el A o ludia
gl

The relationship between the number
of filed lines (N ) and the amount o

g

q-» N,

Ll (N) Jaall Jaghad s s d83a)

L (q) B jdia

(1) S

The figure shows the
electric field lines around
two adjacent point charges
Depending on the format
complete the following
Table .

hshd glaall Joil) i
Otk (Al sl Jaad)
JSa s falie) | ot glate
: A g gaadl Jasi

Type of charge
Aol sl Al g i

Amount of charge
Al ,gSh) diauill dsaS

Assuming that there are no
charges in the four regions
shown 1n the figure, which
of the patterns could

represent an electric field ?

multiple-choice (1 ) L5

——
—_—
—_—
———
— —
S ———

1 2

=

(B il aa o Y Adf La 381 13
(JSE B daud gall oY) (ghU)
¢ Ll S VWl i O (oS el sl

only 2 j:.ggF

land4-F

E | None of the patterns represent an electric field il S Yiaa bal L,s'i Jia Y
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(2) J\s=dl

The learner drew Electric sl Jonall g alata o
Field lines for two oppositely @ O glaia G ) glatia Cptia il
Charged point charges. @ las | gl B it o lakal)
Write the three mistakes / L ogamall Ji)
made by the learner in the L) 2 AN pUadY) s
drawing ? el B alatial)
1- The electric filed lines Lol ¢ g AT Jlaall baghd 1
out from the negative . Joa sl Al Y Aol

chareg to the positive charge . o i

2- There are two cross-filed lines .
3- The number of electric field lines is not Lcliadl) jlaie ae calin Y Jadl b ghd 2as 3
proportional to amount of charges .

. Gladbliia (ol 225 -2

(3) Jls=t

Depending on the adjacent s sl Jsal 8
shape . fdladdsesila -1
Answer the following.: AN Aadl ke Sy 2
1 ;;f:ragzst?zpe of electric . Lt (5pC 2 g
2- If the amount of the third ) G G &SS s ‘f”;n‘
charge 1s equal ( 5 pc) Al 5 AV
Calculate the amount of
both the first and second
charges

Type of charge
doil gl Aalll g g

Amount of charge
A0l e Sl skl aka

(4)d\pd
The electric field lines for two point charges (Sl Jlaal) Jaghd glaal) JSEY g

are shown on the figure - .
j falaisl | S0 jglade Suiisd
The electric field lines are directed S O gate Giaal

from (Joto G4 - _ AR DY (I (- L1 TR 4 - PR I A

q,
g1

Find the ratio of

Luay Bani Ata 0505369567
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PAST EXAM 2022-2023
I

The figure shows three Slieds EM e JSEI
charges placed at three N
points A , B and C . B s A bl §degige
Which of the following At ollall gf. C
statements 1s correct about "
the charge (q ) of A , B ‘ olis yoguatt dxuo

9
and C ? S sl il

Ja=(s Ja=(s =(c
qa=(c Ja==(c

PAST EXAM 2021-2022
Which of the charges in the figure is ( are ) ¢ al. (cliad) A @A Jsal ga cliadll e sl
negative ?
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Electric Field due to Point Charges 2 3 Ahaill) cliadl) oo bl Al gl Jlaad)

e The magnitude of the electric force B_ATall Al gt 5 g8l Jala lo Jsmadl (Sase
on a point charge ¢o due to another ] Aol dak (o daslilly g, Akl ddai B
point charge ¢ 1s 1s given by : : Addaall PR e g s A

e Taking ¢, to be a small test charge, LS 5 i LGS a7, bl 0
we can express the magnitude of F K|q| 4l dio AL S Jaal) ldia g )

the electric field at the pomt where | I' — |—_| — 4ot} dia ) o milill g g, Adadll 3509
2

¢o 1s and due to the pomnt charge q, r t A el Jo g
gas: A B 1 S Jaal) a3l (sSs 0
e The direction of this electric field 1s radial. Ao g dua sal) Lkt A3a il fa Jlanal)
e The field points outward for a positive point Aoy dubaiit) 3z )
charge and inward for a negative point charge. dgata doas ¢o b e AL Sl Jaall Gl e
e An electric field 1s a vector quantity

(5) Js=dl

The figure shows fixed point charge . s Al S Aas jglaal) JEa) g
1- Calculate the electric s Jaal) el 1
field at pomt (a) and q=4.00x10° C (a) ailll sl maLll)
determine the direction e _________________________ T ama ) s dalad) saa g
2- Calculate the electric X=25¢cm olad) dang ke cuas) —2
force ( magnitude and ) Ned )
direction ) exerted on a proton located at Asign e Lsall B
a pointt (a) . - (a) bl L& pouasa

(6) s~}

The electric field that is ' S Jiaall 5 cals 13y
0.25 fr il E 450 N/C . T
( m) om a sma . R, u.n(],zs“m .uf?.b.w:uh.ﬂ
sphere 1s (450 N/C) - (5 S A gadia B e B S
toward the sphere. L5l sal dali g 450 N/C
What 1s the net charge on the sphere?

&,4 KXEV IS K1 PRy |
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(7) Vo)
A (+1.60 nC) point charge . q,= -2.40nC W lale Adall Alad caday
1s placed at one corner of ; Lilg) s4a) ais (+1.60 nC)
a square (1.00 m on a side) | (1.00 m 4l Jsh ) aza
and a (-2.40nC ) charge is i (-2.40 nCHla j)ba Lo caias
placed on the corner : bl e ALad) Ll e

diagonally opposite.

What is the magnitude of
the electric field at either of
the other two corners ?

Ao gt Jlaall jlaga awal

g,-1.60 nC bs a o AY) Gl e IS

(8) J\s~adt
Two point charges are I Ao el liisd cada}
placed at two of the q2=-10 p C LaS g g1 31 k8 e 515

corners of a triangle as L
shown 1n the figure. g Sadl) e :
1- Find the magnitude - PR rR—— T

and the direction of - Al Aalaily oS
the electric field at the . Galialt AEEY 4yl 30
third corner of the ' dink 83 sl 36803
triangle (a) . : = (+2pC )ikl

2- Calculate the electric (a) Ahil) die Ao g ga

force ( magnitude and direction ) exerted . lgalad) s g
on a charge (+2 pC) located at (a)

S8 A ge 2

Luay Bani Ata 0505369567
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PAST EXAM 2023-2024

According to the figure , if the
magnitude of the electric
potential produced by an

agadl e oS 13 ¢ Jean Bl
P (Pl () Adaill) B il el
g () Akl AL 4 An

electric point charge (q) at point
(O)is equal to (+9.0X102V)

(+9.0X102V)

A- Calculate the magnitude of charge (q ).

B- Find the magnitude of the electric field at
peint (O ).

C- If another point charge is placed at point ( O)
does the magnitude of the electric field at
point ( O ) change ? Explain your answer .

() Aadd e ceual A

. (0) Akl s b 4<h Jlaall jldie 22 B

((0) Akl 2 g A Al Lk cadag a2 C
€ 0)akill Al gl Sl e i Ja
) pud

- PAST EXAM 2023-2024

The figure shows two point charges , If the
electrostatic force attraction between them is
(6 uN).

What is the magnitude and direction of the
electric field acting on the positive charge ?

dladl) 3 68 culS 13) ¢ Culiaball otiiad (A jedis

(6 UN) Logs sl 5 4l
Ladl) B Jsal) AL S Jaall sladl g ke La
A gl

q2=-1x10° C

=3x10° C

2 N/C to the right

6 N/C to the right

Cpad) gad 6 N/C

2 N/C to the left

Sl gad 2 N/C

6 N/C to the left

Sl 23 6 N/C

Luay Bani Ata
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12 (ADV) - PHYSICS

PAST EXAM 2021-2022

According to the figure
if (Q=-2pC) And
(q=+2pC).

what is the electric field
at the point P (0,0)

Qs

1), JSall a8 g
(Q=-2uC)
(q=*+2pC)s
2o il gSH Jlaall Le
P (0,0) adaisl)

E=2.3x10°N/C
Q

»>

E=3.1x10°N/C

af

E=2.3x10°N/C

29°%

29°

E=3.1x10°N/C

QI

E
=
-

-
3.om q

PAST EXAM 2022-2023

P

According to the figure ,
two charges (q =+ 2.0 uC)
and (Q=-3.0 uC), the
electric force between them
equals to (7.3 X 10 N)
and the distance between
themis (8.6 m),If q is
placedat (5m,0m) .
What is the electric field

at the point ( 0, 0)

¥

°®

o—X

q

o Aoliiel! Ly gSU1 Bt
(q=+2.0 pC ) oyl
3(Q=-3.0uC)y
(73X10* N ) s
( 8.6 m) logiw d3Luall g
Qdegoge q I3

- (5m, 0 m) daddl
Lis (3UyeSI! Jlomadl Lo
$(0,0) dail

1271.0 N/C

905.0 N/C

720.0 N/C

A
B

=551 .0 N/C

Luay Bani Ata
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(9) Jls=d)

Two point charges are
placed as shown in the 9i=+25pC
figure.

Find the magnitude

ol Jeal
(b Y Jlaall Badk cunsal
(a)akil) ue daladl saa g

and the direction of
the electric field at a point (a)

(10) I sl

Two point charges are placed as shown 1n the
figure. Find the magnitude and the direction of

the electric field at a point (a)

DA Jeal alils e filas)
L (a) Al sis L sl Jaal) 305 Gl

g —20pC

g, =6.0uC

&

7

P Y

(10) JVs=dl

A charge experiences a force of ( 0.30 N ) on 1t
when 1t 1s placed 1n an electric field

mtensity of ( 4.5x10% N/C ) . What is the
magnitude of the charge?

aad Al S Jlaa (B Al dind caing
(0.30 N) W ke 3 gl & il ( 4.5x105 N/C)
aall oda laia ol
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(11) J\3=d

The figure shows fixed two Jaall 30k dada glaadl JSEN
point charges (q1 and q2 ) . (p) Hhidl) tis Juasall Al <)
And the sum of the intensity 13 Cptiadall cpind Slae 2 daB gl
of electric field and the : Akil g il daas o ggdl oS
direction at point ( P) 1s equal ) ) Q1 ¢ q2) Giadll G S e sila 1
(750 N/C ). ) : s qp Al #
1- What kind of electric charge ) oz ke =
*Charge q1: ... . S S Jlaall Bad il 13) 2
gl & T (750 N/C) s (p) adaa als
2- Calculate the amount of (q2) Bl ke caal
electrical charge (q2 ) . :

S

point where there is no electric field
(Slsesh) Jlaal) plasif) Jaladl) Adadi

1- Between two charges of the same type and closer to the lowest ammount .
( For two equal charges the point 1s in the middle )

2- Extension of the line between them and closer to the lowest ammount .
( For two equal charges the point 1s at infinty )

- Tyha 405l yg<Y) EYlaall dlasa BAiS 0S5 —

. lgila LS g Bghs ST Y L8 Jolaih) Akady 3 A ks dind g 13) —

S VIS ) EQU PRSI T (X

- AVl (B et Jlaall pay -1

- Ligadal) ddgaall ChLagall Jata -2

blaia B0 ) il 5 gotl (B (igplatia ind Gy Jual sl B e @8 QS e (Alugl) Jlaall paniy =3
((heaiial) B ALE o Culiglada (uliadd )

Dhata O (Y ol 5 sl (b (ptilida pin s G Jual g DY) aia) o 285 ALl i (g Jlaall pands -4
(Dahe Gdligludia piindd alantf 2055 Y )
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(12) =

Two point charges are placed as shown m the GoSs (A) Adabil aBga daa | JOEN B LS el fliin g
(Jlanall phand) Ak ) T jdua (Aligsl) Jlaall asie

figure. Locate the point where the electric field

equal zero ?

;= 8.0 uC

(13) Jis-d)
Two point charges are placed as shown m the 055 (A1) AdRAT) a8 ga daa | JSEN B LaS (Ll oliiad
figure. Locate the point where the electric field ( el o A ) T s Sl S e

equal zero ?

Luay Bani Ata 0505369567
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General Charge Distributions 2.5 i il) doladl culas jod!

% Magnitude of the Electric field at point (a) From Point charge :
4ok Al (a) Al 2 Al S Jlaal) jlata

Ea=Kﬁ

The magnitude of the electric field resulting from the charge distribution is then obtained from the
differential charge:
dE = K dq §dplaalitl) diadd) (e diadl) auisl o8 gl AlogS Jlaal) iR ¥

2
r

dg = Adx along a line; s slase) e

dq = odA for a ghar%e dist’ri‘t)ution e st L)
dm il 593

dq = pdV throughout a volume. p=! e

Charge distribution sl cilay g

Along al.ine Over a Surface Throughout a Volume
lad At ultv Gh"" u.b 2 s
= linear charge density (A ). = surface charge density (G ) ®* volume charge density ()
( charge per unit length ) ( charge per unit area ). ( charge per unit volume.)
The unit (C/m ). The unit ( C/m?). The unit (C/m?).
(A ) kil Lkl Adis ( 0 ) dabud) aal) diig (P ) daaall Lzl &g
(Jshall 3aa g O Ll (4abwa daa g DA Laid)) (aabaay SR A
(C/m). g (C/m?). g (C/m3). g
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PAST EXAM 2022-2023
What does X represent in the equation astl (dq = X dV ) dieall § X Jieitib

(dgq= XdV )fora gharge Filistribution § Wjle 5,5 ey anar o Lised
over all the parts of an insulating sphere ? . .
¢ X pwWBbu>glog

And what is the unit of X 2
Volume charge density , [ C/m® |

[ C/m® ]| , 4seaadl dadl) d3ES

linear charge density , [ C/m | [ C/m | , 4halldadl 4l

A

infinity charge density , [ Cm* | | g | [ C/m* | , Al Adadl) A8
&
D

surface charge density , [ C/m? ] [ Cm? | , 4l Aol diUS

PAST EXAM 2020-2021

What is the unit of measuring the linear charge density (4) on a thin long rod?

?d.v]:_,@é)g.\a.hh‘éu.‘sidﬁﬂ| (A)M‘M]ﬁmwlﬁsd}"gﬁh

C/m
C/m?

C/m?
C/s

PAST EXAM 2023-2024
If the charge is distributed over a three- L) N e ddall a8 a5 1)

dimentional object . : N ot
) | 1agd ddacd) 4alig L
What is the unit of charge density of this object ? piad 1o B o

Al C B | C/m3 C D | C/m?

Luay Bani Ata 0505369567




ELECTRIC FIELD gl Jall - 2024-2025: FIRST TRIMESTER -

12 (ADV) - PHYSICS

Force duetoan Electric Field 2.6 PhsdS Jlone oo 45 L1 3920

The force (F) exerted by an electric field on
a point charge g 1s given by (F=qE) .

the force exerted by the electric field on

a positive charge acts in the same direction
as the electric field and the oposite direction
of the the electric field for a negative charge .
The force vector 1s always tangent to the
electric field lines and points in the direction
of the electric field if ¢ > 0.

The charge 1s accelerated when you put it in the
electric field .

Energyunit (J)and (1eV=1.6x10°7J)

the force on the positive charge is always

tangent to the field lines and points
in the same direction as the electric field.

The force on the negative charge would point
in the opposite direction.

Al 40 AL S Jlae (B G sadin s s 1Y) -
.(F=qE)is

(Jaadl Jad ) Jlaall dadal (bas 5 g1 4ada sladl -
slad) (s 5 A gl anll Jlaall slash A g
. Aallad) Ada sl )

Alas ) Adany Jlaval) s & pady 4dld | a aeead] & 5 13)

28 Jaall Aadiia i Aas ) 5 (pliiall Juall dalitia

(e

o) g 4y ,4<l) 3 58

Aaall dadl) 4 o) sl aadied Alaxy 48 al) Cha gl

:""l Ia.qa n

clea g duia 5. (JJsadl) A Al bl Ban g e
L(eV g (gAY ) L s AT

s G Al s sl G 4R
(1eV=1.602x10"°J)

Laila dpibaa 5585 4 gall il 85 25all 5580
Aol (il 1) Jaal) slad) (g g Janall Ja gl

PLaTY) A 0 oSiud L) il 8 5 Sl 5 R Ll
oSl

F=ma=qE
I

J

AX=vit+%at2 v =v. +2aAX

vl.+at

KE=—mv~
2

S -'(1z:|ldl‘3~di

| Which of the following is true

for the electrical force acting on
an electron where you put it at

Cikail) (pa JS dls g 5Sl) (B3 gal)
JEPETVEU POUPE Y NP

both points , a and b in the
electric field ( figure )

. ogkaall Jeid)

@Qﬁlﬁﬁﬂa&aﬁm@r;

—
Fa = —Fb

Fa = Fh

Fb <Fa

Fvw>2F

| C 3
D

a
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12 (ADV) - PHYSIC

S

(15) JVs!

A small positively charged object
could be placed in a uniform
electric field at position 4 or
position B in the figure. How do Q
the electric forces on the object A

at the two positions compare ?

AAAAAA:

A A i sa s pe g (S
Lisal) sl A gisall i pliiia L S Je
il 2B

O S S B (o A Bl 4 g La

¢ Gk gall 2is anall & O A Gl

E

@

B

The magnitude of the electric force on the
object 1s greater at position A4.

The magnitude of the electric force on the
object is greater at position B.

There 1s no electric force on the object at
either position 4 or position B.

The electric force on the object at position
A 1s the same nonzero electric force as that
on the object at position B.

The electric force on the object at position
A has the same magnitude as the force on
the object at position B but 1s in the
opposite direction

e ) 0685 anaall 5 isal) Auils gl 558l laka
LA sl

FOSINE JOPCCPORpS | - PR I TP T) (TR
.B aisall

o ) 2 pnad) (B3 fi5e il 4S BB a2 50

.B s A =Bl

P A Fsall 2o acadl (25 55l 4l 4l 5 )
padl (2 B S 5all Ll & pdeal) 58 Al 4 550
B. sl ais

sall dis pmal) (28 iipal) Al gl B gAY (5 slu
2 B adsall dis avaal) (33 fpall 548l e A

L olay) B Lgalaty ladal)

a 6)_di‘a~di

A small positively charged

&5 B Al i ga i pud g

object 1s placed at rest in

34 LaS alitla b S Jlana (B (sSadd)

a uniform electric field as shown

JS& B il ga

1n the figure. When the object 1s

;ﬁgsev.ae-“‘;ﬁ:h.\h

released, 1t will

not move.

begin to move with a constant speed.

begin to move with a constant acceleration | C

begin to move with an increasing

acceleration.

move back and forth i simple harmonic
| motion

Al
B ALl e e A5 ) (B T

D

Sty

AL Alay AS o) (2 T
B e Uy 48 2l A

e 4880 5148 g ald¥) ) g el ) o

PAST EXAM 2022-2023

Which of the following 1s measured with
newtons ?

¢ ogul Bugy uldy (o Lao oS

B
A qE

D
q%E
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P - -

(17) JVsed)

A negative charge -g is e (o -Q Al dias i |

@
placed in a nonuniform = / e sp LS alitle o2 L 4
electric field as shown m / Jsal) 8
the figure. What is the x /_A

R : 33 yigall Al el 3 gl slad) La
direction of the electric 885l S s ) ol

g /
: . : e . T e ¢ ALl Adad ol
force on this negative :
charge?

..A

dn.

E The force 1s zero

(18)J gl

f;milgghi]rg)e_d blaI[ ( \geigh’[_fis equal ' W A gadia 483 5 S rmda gy glaall Jell
2x10° is placed a uniform f5es i : (19%10° N
electric field (E =40 X 105NIC ) as shown ey (e SO )
in the figure . If the ball is o1 (4.0x10°N/C ) dsk Jida g,
balanced by electric force and weight of | |F s 3 At psd 3’;"“5”‘?‘* =
the ball . Calculate the amount of ball Claciadl £LAI 5 8 o Adall) 43aS cuna)
charge and type of charge . Yesiaaa g

PAST EXAM 2020-2021

As shown in the figure an electron is fired saa sladls Laj o ¢ <Y @) Al JSEN jedas LS
horizantally towards the positive ( X ) O . ]
direction over a horizontally oriented AU, Lid) Gsaia Jasa T8 G52 w2l (X)
charged conducting plate with a surface 0553 Eiag (+ 3.0 X 1075 C/n? ) dunlbaw Adad
charge density of ( + 3.0 X 107° C/m? ) . o . i
If the vertical deflection of the electron is &l O 2 (0.5 cm ) O ASDM el Y B adY)
( 0.5 cm ) after it has traveled a horiziontal . (2.0 cm) 4,85 d8lwa
Distance of (2.0 cm ) . . . 3 "
What is the velocity of the electron when is T ABML) 2ie O 9 S A8 s La
fired ?

Xfy= 2.0Cm

2.4 X10° m/s 1.6 X 10° m/s
1.2 X 10° m/s 1.3 X10° ms5
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(19) Jisd)

Two charged particles are placed as shown in
Figure (¢, = 8.0 nC ) and ( ¢2) 1s located on the
X-axis If the electric field is equal (2.0 X 103 N/C)
at the pomt (O ) .

1- Calculate the amount of charge and
determine its type .

2- Calculate the amount and determene the
direction of the force acting in the electron
when you put 1t in point ( O )

A Jlaal) 3% olad) 5 ke ) glaal) JU) gl
(0) Abllll sis ol g A g LS Aad (2 Ji3al)
;&Lﬁ: oy

Lge g aas 5 (q) Aadd ek el -1
GRS (2 B ipall B gRN slad) 2aa 5 e caua) 2

. (O) Al Lio dain g dBial

qQ g, =8.0nC

E=20x10°N/c

&N
Q 7

‘o

PAST EXAM 2023-2024

As shown 1n the figure an electron is fired

with an velocity ( T, ) from point ( A ) a bove
a horizontally plate with a surface charge
density of ( 3.2 u C/m?) . the electron arrived
at position ( B)

What 1s the magnitude of the velocity ( T, ) at
the a pomt (A) ?

( Neglect Earth gravity )

Ao LiB8) 483l 3 U g Y gl ) ol B8
Jasa gl st (A) AW G (75, ) Al
(32 P C/m? ) oata Ains A35S, L8 o ganta
c(B) gasall (A s AN Juagd

S(A) Akl die (T, ) SN As e jlBala
(G ,¥ Aniall Jaal)

y
EA=ezs
12em-@——=>Vo

10 cm---4<

a0 o
Fargan

0 3.2 L c/m?

3.5X107 m/s

1.8 X 10® m/s

3.1 X 10 m/s

3.0 X 10® m/s

Luay Bani Ata
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Electric flux: The electric field passing
through given area A4 . The electric
flux 1s proportional to the number of
electric field lines passing through the

Jlaall oo gl A (AL 4l gatl)
claladaa § i 30 L st
iy ¢ gedaee (PR (AL S (B -
o ghi s aa L sl Al g0 (3asl)

dalua pe 5 jlall Al g Jlaall
el

JBe ) Fedd fas (AL gt gl

A

E
In closed-surface . the total ( or net ) electric
flux is given by an integral of the electric field

(o g et g

O=F A=FAcos®

/ } \

Electric flux

PERPE P
Nm%*C

area
Aalal)

mZ

>
angle between Eand A
dalicall dada g Jlaall co ds g3

(A (Al S @) o Juaad gtial) phad) Al B o
) o (il Sl Jlaal) JalSS A (ja dilans

over the closed surface :

where ( E ) 1s the electric field at

®=ff Eedd

- it g (alal)
g5 4 i sl g ( E ) o

each differential area element ( dA )
of the closed surface. The direction of ( d}i ) 1s

outward from the closed surface .

ol (d}i) (Al dals paic
el G S () 04 (dA) s s .
. ()

(21)J) 3l

The surface area (A= 0.2 m? ) in a uniform
electric field ( 4.0 X 10* N/C ). Calculate the
electric flux passing though each surface ?

godasa (4 =02m’ ) gl JS dalua jglaall Joil
(4.0 X 10% N/C ) o )8a ) 4S Jlaa

|

4
At

72N

(C)

7 | = S,
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(22) Vsl

a cube that has faces of area (4= 0.16 m? ) in

a uniform electric field (4.0 X 10* N/C) that is
perpendicular to the plane of one face of the
cube . What is the net electric flux passing

AR (A= 0.16 m?) 15 da sl dalua casa piaag
Malaly 5 (4.0 X 10% N/C ) ol plitia Al 45 Jlaa
. xSall da gl sl za

. gatall o el Al gl (885 ol

though the cube ?

A

5

| According to the figure ,

a cube that has (5.0 cm ) side
length in a uniform electric
field ( E = 200 N/C) that is
erpendicular to the plane of
one face of the cube .

dalia ok caSa ¢ JSEY Can

ki (i 45 e (A (5.0 cm )

G P e 2daia (E=200N/C)
. calalida gl 2

What is the magnitude of the electric flux
passing thtough the black face ?

Agul) A g s (2 (A gl (B lha L

A | 0.0 Nm*C

0.5 Nm*/C

B | 1.0 Nm%C

- 0.5 Nm’/C

PAST EXAM 2022-2023

According to the figure ,

a uniform electric field

(E =360 N/C) that s
perpendicular to the plane
of one face of the cube . if
the electric flux passing

3LyeS Jbme « SSEI G

(E =360 N/C) plaie
A9l Jo (S giuns ao Jalzio
B3I 0513 . caSl

e—

through the left shaded face 1s equal to
(=12 Nm?/C).
What 1s the cube side length ?

i dxglt pe 3LsgS!
.(= 1.2 Nm?/C) Jias
S r_',as.e.." &1.4'0 J‘g.b Jldde Lo

Al3.3x103 m

B [173 m
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PAST EXAM

A neutral sphere, made of insulating material, is placed in an external electric field as shown in
the figure. The net electrical flux passing through the surface of the sphere is:

(8ail) () SN 8 uzge g LeS o ja A jeS e (8 A e Bala (g de yiae Aiadl Alalata s S Cuua
1A B_All mha ye S Al sl

A positve N | C | negative b
- .

zero Ja | D | cannotbe determinde  suxsi oSy
PAST EXAM |
| a cube that has faces of area — falits ol e gl RN |
- 3 2 . . 5 - - -
(E3X40 mr Junsunionn T S Jae o e (2.5 X 107 m*)
electric field its equation : Wsladd) g5 ( N/C ) 5aa g0 0 )ha
E=20x +40y +60 z E=20+40 v +60 z
What is the electric flux passing .
though the faces of the cube

s S L;..’-'J _‘_..41.9,5.5.11 Hﬁ.ﬁ.ﬂ Jlaka La
: o ¢ (Oa¥) 9 Al ) sl

( right and fronts faces ) ? : (o { ) S

[ the is no charges inside the cube ] s) sl Al Slial s g Y AR

Which of the following statements ¢ (asa AV O

is (are) true? | |

Al 0.005 Nw?/C ' 0.02 Nm?/C| ¢

~N EE I 11 0.015 Nn?/C| p

PAST EXAM 2023-2024
[ :
Figure shows a cube with volume (0.001 m3) 4saa Lasa (il ma s
(0.001 m?) in a uniform electric } aliiia il 4S Jlae
field ( E = 3.0 X102 N/C) that g5 (E = 3.0 X102 N/C)
is perpendicular to the plane of i iAol asl iiaa o

one face of the cube . A N vo
shown in the figure : e e ek

A- Calculat the electric flux passing through the T qasall (i) i Apal
left (the green) face of the cube ? ¢ casall JAla (+ 3.2 uC) ai auag AN - B

B- If a charge ( *+ 3.2 nC) is placed inside the LeaSall e jlall ASH Sl gSh 533l s
cube , find the net electric flux passing though
the cube .

A

Luay Bani Ata 0505369567
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Gauss’s Law

The electrical flux that passes through a closed
surface ( whatever form ) is directly proportional
to the electric charge inside the closes surface .

OIS Lo (3a hans o s (o3 (b S (Bl) cendl
Lail) jlala aa L jh Lol (G gla gl ) 4085
2 . e I3 g dany (A Al <)

Gauss’s Law:

&, : Relative permittivity of a material

s gl Qe
(o S A3 ) Aaband) el : &
(/& €,=885x102F/m )

&
(Free space ° =8.85x1012F/m ).

Important Notes :

1- The closed surface does not contain electrical

©=0

charges :

2- The closed surface containns several charges

( Total charge 1s equal to the sum of algebraic
zq

electricale chharges ) :

3- Amount of the flux of a positi:!e charge 1s
equal to amount the flux of a negative charge .

;LL&QU&;DLA

Jae diad to o gian ¥ (gliall ghaed) S 1Y) 1
OIS 8 i ADA S gdasl) aland) g 13 el
 pitle b af alila S Jame (2 £ paga

e ) (aliall mhaad) Jal Aok (e S S Gls 13 2
O U B el o8 (g an la)
U B @ ol & ) G):% s s

;mm@uw%dm@u&idama
g8 o Ky I B s A 0

4- Gauss’s Law can be written

as the following :

H = ﬁé-d;i:i
€o

Al
a-*ﬂ“:‘u‘&‘-)&&'ﬁiﬁﬁz‘ﬂ‘és-ﬂg—4
gﬂ‘lﬂtﬁidﬁ.\ﬂi‘:@wdﬁ‘

AUl g

PAST EXAM

What is the magnitude of the
electric flux through the sphere
shown in the fiqure that
contains an electron and tow
protons?

5 ALY 3 Sl e Al el (g8l fa8a La
QIS o g giad Al JSAN B

RO TR

1.6 X 10" Nm?*/C

C | 3.6 X10"®* Nm?*C

5.4X10® Nm?%C

D |1.8X10"® Nm?%C

PAST EXAM

In the figure below, the surfaces (S1 and S2) are éompletely closed, which of the following is true
zamaall o Al Gl jlall (e (o) | Aadddlae S2 5 ST ) slal JSE 4

S2

S1

@gS1=2 @S2

@S1 =3 @3S2

@S1 =082

@51 =1/2 @S2

Luay Bani Ata
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ELECTRIC FIELD sl Jadl - 2024-2025 : FIRST TRIMESTER -
| (23) Jia=dl

| A cylinder made of an insulating —
i e

material 1s placed in an electric
e
AL

field as shown m the figure.
e
P e

12 (ADV) - PHYSICS

i e 3ala (e de slina Al ghad iy
ISl (B Caa 8 LaS (S Jae A
Sl A (Al gl gl B, glaad
W) gl mhaw o

a-ﬂl-w Negative ;‘

The net electric flux passing
Through The surface of the

cylinder is :

| A ‘ Positive :\-BJA
"B | Zero TU-im

_ (24) Iz
| The lines in the figure are electric field lines, |

and the circle 1s a Gaussian surface. For which

case(s) 1s (are) the total electric flux nonzero?

S Jae daghd 2 JLi 3 dauda gall Jo gl
O5S A (2Yall) Aati La | i gla o 3_slall g
T e it g S L s g

==

| A‘J 1 only | 2 only

b2l
D

| |
| B“4,5,and6 | | 6 only ‘
| |

; E “ 1 and 2

(25) sl

The figure shows a cube with faces of
area A and one face missing .

This five-sided cubical object 1s in

a uniform electric field perpendicular

to one face. What 1s the net electric
flux passing through the object ?

E

W25 5 (A) 435 dalua Lasa Jil) i g
530Sl Cae anall 13 2 g | caSall Lalls
isas aliiia U S P B dsadl) da Y
Lalgdang e

¢ andall e lall (A gl (g8 e
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PAST EXAM 2022-2023
|

Assume that the cube shown n
the figure contains seven
electrons , eight neutrons and

Sl @ salall caselt of (2 A8

a number of protons ,
If the electric flux through the
cube 1s :

(3.62X10° Nm?¥C )

How many protons 1in the cube ?

Olad 9 ©lig A paw (e Sgiz
¢ ©ligig Wl e fads 9 b9 ,Tgu
AS 3LyeS 33 08 13)

) D caSal

(3.62 X10® Nm?*/C)
T caSall § ©ligig Ml ous Lo

C

9

D

2

( 26)J) 3!

Four charges are placed in three-dimensional

space. The charges have magnitudes ( +3¢ , -¢ ,
2q ,and -7q ) . If a Gaussian surface encloses

all the charges, what will be the electric flux
through that surface ?

aliadl) «dls 1) ( -7q 9 +2q 5 -q 9 +3q ) <Ladl
5 el (Al ) (8t Lad ¢ e gla prdacey dalaa LglS

il sy M) G ja B cliad ol cad)

¢ gl 13

27) Jid

Depending on the figure .
an all charges are of equal
magnitude .So the surface
who has the biggest flux :

clind g ) haall JSEY 8 |
MR 3 A e A g
a.nchur_‘flseﬂlq&m
o kas Axy ) ARl £ ghad)
€ (b AS @

.A‘ S

S,

B‘ Ss

S4

C
D

(28)J\ s

The adjacent shape shows the
semi cone .

- =
4, =1.0x10"m Jlaa ol 5 A 48 clin Ay

gV Aadud jglaall Jlal) jgh

(E= 4.0x10°N/C )

Calculate the electrical flux
throught the lateral Surface

(4.0x10° N/ C) 45a alisia b <
G Eal el | el o lalae)

of the cone ¢

g el ) sl hadd) g

Luay Bani Ata
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(29) J\s=d

Consider a hollow spherical
conductor with total charge

(+5¢) . The outer and inner

radiiare (a)and (b)),

respectively.

1- Calculate the charge on the
sphere’s inner and outer

surfaces if a charge of (-3e)

1s placed at the center of the
sphere.

7>

2- What 1s the total net charge of the sphere?

diad L8 s Ly g S e ga 0 o 8

@AY kil Wiy (+5 e ) 4l

t sl e (b sa)lar Jllally

A Gabad) o el cual -1
Lind caun 13) 5 S o JAlg
B S d(-3e)

¢ 5l A< ddlaall Adail) cewal 2

(30) Jisd

A hollow conducting spherical
shell has an inner radius of
8.00 cm and an outer radius of
10.0 cm. The electric field at
the mmner surface of the shell

( Ei = 80.0 N/C ) and points
toward the center of the sphere
and the electric field at the outer
surface ( E, = 80.0 N/C ) and

points away from the center of
the sphere (see the figure)

spherical shell.

Determine the magnitude of the charge on the
mner surface and on the outer surface of the

ok dual Jua ga g gaa (598 JSA
58 ciuaig (8.00 cm ) A

Jdiaall jlka 5(10.0 cm ) (S
Sl A ) ale (Al 4
$2id4alig (80.0 N/C) 2 (Ei)
gﬂ%)ﬁiﬂ Jaall jlabag o3 Sl 3S 5
(Eo=80.0 N/C) (>4 haod) i
(S B3 ) B SN S e G T dalug
AR ) e Ladl) e

. G JSgll (AN mhadl o
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(31) JVs-d)

Electric fields of varying magnitudes are
directed either inward or outward at right

angles on the faces of a cube,as shown in the
figure. What is the strength and direction of
the field on the face F ?

(ol) ol SR () La) jalial) Ahda Al 48 Ylae 4a
ALl B el cakal) mhaal o AailB 4 55 g AL
¢ F 4a sl o 4aladly Jlaall 5o caesa)

25.0 N/ CTB

200 N/Cl E

(32) Jisd

A pont charge sits at the center of a cube . The

electric flux through one side of the cube 1is

(6.0 X 10° Nm?%C ) . What is the charge at
| the center of the cube ?

L2Sa S ye B leee Al dia

asal) Al o jlias 53 AL et 3Bl s 13
e dis Aadl) Jaiala, (6.0 X 10'° Nm?%/C?)
?sfas.n.“

AH 1.6 C

0.53C \E

B | 21C

3.2(:}9_

(33)Jis=d)

A conducting spherical shell with an inner
radius ( 5.0 em) and outer radius of ( 7.0 cm )

A charge ( q ) 1s placed at the center of the shell
causes an electric field at the mner surface of the
shell which has a magnitude of ( 90 N/C ) and
points toward the center of sphere . Calculate the
magnitude of the charge ( q ) and determine its
kind .

(5.0 cm ) ARl o b Ll d a5 98 Jaga
(q)%ad ey, (7.0 cm ) A okl iy
) i (Al 4 Sl L il Juagal) S 0 20
- Juasall 3850 sad dad (90 N/C ) il
Jgesisng () Adlgsl Al e caeal

Luay Bani Ata
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Gauss’s LLaw and Coulomb’s Law

pslsS 088 5 pusla sl

We can derive Gauss’s Law
from Coulomb’s Law.

- We now find the electric flux
passing through a closed
surface resulting from a positive

Cra Bty g (5! o g2 (S
153 ol B YA G aslss o5
(1) okl Chuai (598 (gl b

point charge. (¢ )

the Gaussian surface, we choose a spherical
surface with radius ( 7 ) with the charge at the
center of the sphere, as shown m Figure .

- The electric field due to the positive point
charge intersects each differential element of the
surface of the Gaussian sphere erpendicularly.
Therefore, at each point of this Gaussian surface,
the electric field vector ( g) ,and tlle
differential surface area vector ( JA ), are
parallel

The surface area vector will always point outward
from the spherical Gaussian surface, but the

electric field vector can point outward or inward
depending on the sign of the charge.

EedA = EdAcos0° = EdA

O=(PpEedi=qfpra

Because the electric field has the same magnitude
any where m space at a distance ( # ) from the
point charge ( ¢ ) , we can take ( £ ) outside the
integral

Gy () A po Al diady baa
JSAl) BaY | 5 g Sl a3 ja B Al ol 58
oS Adauil) o3gd Jlanall daglad (i (Al 5 ) slaval)
(Aalitl) pranad) daboce 4adal 4 3l e gl o) pos Saalala
(9=0)J ¢l (dA)

EedA = EdAcos0° = EdA

(I)=ﬁ§-dﬁ=‘ﬁ5d,4 S Ml 5

sl o) Bl puaa do cull Jlanal jlaiae < Las g
: S e (E) gl A (Sad (gtaall

1
P = S%EEdA =EﬁdA —[4mori2 (47r%)
#dA= 4ar? S

o-4

o

: ey
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Shielding

4S5 g et dilaal)

Two important consequences of Gauss’s
Law are evident:
1. The electrostatic field inside any

1solated conductor 1s always zero.
2. Cavities mside conductors are shielded

3
from electric fields.

- To examine these consequences, let’s sup

(a)
|

2 gl (i Ll Uaghy ) claliiie¥) aaf G
Joire Juaga ol (2 <l Jlaall atas -1
O G Jaan gall Jaka Alail) alaad) Jads &t g
Jris Juapall o2 A il o s Aiadl)

oy 4 5 58
4l sl el fha LA La aat Bl gall 2

net electric field exists at some

moment at some point inside l L i i l
1999
b

an 1solated conductor;Figure (a)
- Every conductor has free
electrons 1nside 1t which can
move rapidly in response to any
net external electric field, leaving
behind positively charged 1ons (b)

a3 & gan Jads Sl g dua JAY

N ..o s s
Wild 4S5 A Jlaall (uslaa

T??TT Gl Aol ol ghd el da sa i g
© O3S Jagall JAN (Al 4 e

The charges will move to the
outer surface of the conductor, leaving no net
charge inside the volume of the conductor.

These charges will in turn reate an electric
field inside the conductor (yellow arrows b) and
they will move around until the electric field
produced by them exactly cancels the external
electric field.

The net electric field thus becomes zero

everywhere inside the conductor (Figure c)

B4 slea 5 ALY Jlaall Laslaa
Juagall Jika e laall dluana alaad) Aa Laa jldialf
Aol gl N Laall Aileand) B 541 pda s (S (AL
A AN el (e lghilea Gladal ci gal) o3a Ak
Al g ) Alaadly e 132

| (34) Jism

| A hollow, conducting sphere 1s
mitially given an evenly distributed

@
tq

negative charge. A positive charge

( +q ) 1s brought near the sphere and

placed at rest as shown in the figure .

Aoy Dhall (2 wiad A e Abaga 58
g Sl Lo Ao ga b

A5 A (+g) L ad By
o e S oS Al B g

‘What 1s the direction of the electric field mside
The hollow sphere ?

“—

f

B

B

| E ‘ The field is zero

L dsad)
¢ 48 gaall 3 1) JAla A St Jaall olad) La
—

'

C

D
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: _(3;) Jigmal

A hollow, conducting sphere 1s
mitially uncharged. A positive
charge ( +qz1) 1s placed inside the
sphere, as shown 1in the figure. Hen
a second positive charge ( +q2) 1s
placed near the sphere but outside
it. Which of the following

Aol B A pades 8 Alaga Abgae 3 S
N JA (+qr ) A i canp
Lok caudag ol | JSa (A2 Gune gt LS

OS5 8 G s il (43 ) A Anse

statements describes the net electric force on
each charge?

et A0 @) lal) Ga s, gAY e
€ ddad IS B3 yipal) Ay 44 § 68l dbana

There 1s a net electric force on +q2 but not
on +qi.

FEY S 4 b AF A s Adasanay |
.+q1g3

There 1s a net electric force on +q; but not

FEY S g f SF A4St B dlassnag

‘Both charges are acted on by a net electric
force with the same magnitude and in the
same direction.

(o Ao glia Al 4 5 g8 Admaay Cuiial Lils Al |

Both charges are acted on by a net electric
force with the

There 1s no net electric force on either

charge.

sty B duslaiag jladal) |

| Cpiadll G ol (A A Al 4S5 4R Aaaa a3 Y |

Special Symmetries

29| il @38 S § 2els ol

Lais 243

Cylindrical Symmetry

Long wire with charge per unit length
surrounded by a Gaussian surface mn the form
of a right cylinder with radius r and length L.
Representative electric field vectors are shown
mside the cylinder

(R (e (e s Jgha B g JSI Aldandy gl Sl
mas L sk r ke dal 4ald ) gl g
43 ) Jala Al S Jlaal) clgatial cdlias JLil)

_ 2kA

r

b7

AL

+

e

PAST EXAM 2021-2022

What does ( X ) represent in the formula
2kX
Ey-2kX

of an infinitely long wire

and what is its unit ?

Ey=2kX

Y Al (X)) Jii
¢ gl 322 g A La g Johall AlgaY bl

Linear charge density

n s s (C/m)

volume charge density

hasall diaa ag  (C/m’)

surface charge density

b o s (O/m)

infinity charge density

2'\,,:.1 .:m". g.“ms (C/’m“)

Luay Bani Ata
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Infinite, flat, nonconducting sheet with charge
density . Cutting through the plane
perpendicularly 1s a Gaussian surface in the
form of a right cylinder with cross-sectional area
A parallel to the plane and height » above and
below the plane.

hase € gl lhany Al Laill (o (paldl) Jiaall
(o) Fadiile Ladans Aia s AU, 5 ALY Snsa

(r) ddbws ) o 28 (AN (A (P) Ay

[ EXEETEX:

++

Infinite conducting plane with charge density
on each surface and a Gaussian surface in the

form of a right cylinder embedded in one side

swlﬂsulnmﬁlﬁsgﬂyﬂdm?&,h
sl JS& o owsla pha & bl b
daild

Spherical distribution of charge with uniform
charge per unit volume and radius 7.

Two spherical Gaussian surfaces are also
shown, one with radius »1 < r and one with
radius r2 > r.

drana QLS £ 543 A Ll oo (LELN Jlaal)
(1) okl Ciman (53, pusa o () Al
s dad) g Ahti 8 dliaga b Bala (e & plaaa
(ri<r) dus 3sh Jala-1
(rz2>r) Cus 38z, -2

(r1<r) a8 Jala-1

7
E =kL

r
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Spherical shell of charge with radius rs along dalao, A0S, o 5 g A Aadl) (o (AU Sl
with a Gaussian surface with radius r2 > rs and &) 98 o Cada g8 ain o (o) aliia

a second Gaussian surface with radius < rs. i . . e g Lt
2 aga Bl (e £ shaa (1) ophd cial ((§)da )
. 2.1513 s

(r1<rs) dus 580 Jala -1
(rz>rs) Cus 3 z,8 -2

(r1<rs) & 55 Jala -1
E,=0.0

rs) ii\-jl 5)5-“ E_)li -2,

E,=kL
?"22

A conducting spherical shell $ 98 pead 38 a8 Aokl Lk Ge AL Jlaall
. Alaga Bila (e g shiaa (595 JSR) £ 8 (B2

(12 < 11 ) Sl it 31 °a

q
Es ':k—z

)

(r2<r1<r)-asijog a2

E, =0.0

<) sl A3

q
Ew=k—2

r

PAST EXAM 2022-2023
The magnitude of the electric field due to an 343 e 79 o8 W1 3LyeSI Jlomall 1o
mfinite flat thin and nonconducting plane of 8L504gS Bt O N ¢ Lo 2 5 Sy
charge is ( 3.0 X 10° N/C ) . Assuming that BA; = A s
dejge il Of 2!/ . (3.0 X 10° N/C)

the charge is uniformly distributed , what is . ”
the charge density on the surface of the plane ? § ol o dix il d3US Lo ¢ pUaL

Al 531x10°8 C/m? c| 339x1014 C/m?

B | 2.66x10°% C/m? DIl 295x10°5 C/m?

Luay Bani Ata [32] 0505369567




ELECTRIC FIELD @“ﬁﬂidﬂ| -2024-2025 : FIRST TRIMESTER- 12 (ADV) - PHYSICS
Sharp Points and ILightning Rods

A sharp end of a conductor (with large curvature)

(b)
(a) distribution of charges  (b) electric field at the surface of
the conductor.

We have already seen that the electric field is

perpendicular to the surface of a conductor. (If
there were a field component parallel to the O (ol Jaall 0s% Ua g Jua sall Jigd aladl d k)
surface of the conductor, then the charges mside . R G, g

the conductor would move until they regached pal3t S AR S5 oy Al A0 020
equilibrium which means no force or electric 138 5 Jua pall dladl pdacd) (e Ly 580 LalS Jlaall Jaghad
field component in direction of motion, that is : e " o
along the surface of the conductor) LSRN I o s ) G5 dall O

Figure (a) : shows the distribution of charges on claile Al 3 d€El 8 rabads &3 o, e %
. S ) Gl 2 Gl a2 La (A BSal 08
the surface of the end of a pointed conductor. 5 giRet

Note that the charges are closer together at the e At daledd) V) G SN aadi ) (30 el

sharp tip, where the curvature is largest. Near that 55 g claila axiiud dua Ciuaf galf pLE| clin &) aS) 5
sharp tip on the end of the conductor, the electric

field looks much more like that due to a point Ay ) clin il o A8 Cdags (oY) g Aliata g il
charge, with the field lines spreading out radiall N 2, i -
Figu%'e (b). Since the field lill)les are%:loser g - e Jy A 2 o) e A
together near a sharp point on a conductor, the pdiud Al (o) guall ciladle aliza o) SHL paal) Ga g
field is stronger near the sharp tip than on the flat
part of the conductor.

Round-ended lightning rods are just as effective 21 o) ol e Jand 8y il S c¥lama Al g5 adal
in protecting structures from lightning and do not = N T
increase lightning strikes M 2 Gaialt Lad I g (Gl goa 4latal (e 258
That lightning rods used to protect structures from A A L @3 (o) suall ladle sl M) Jlanall
lightning . Any lightning rod should be carefully
grounded to carry charge from a lightning strike
away from the structure on which the lightning
rod 1s mounted .

- PAST EXAM 2023-2024

The magnitude of the electric field due to an S (@) s £ ol Go @ AL gl Jlaad) laia
infinite flat thin and nonconducting plane of 1 9p Al S Al G oadia « Juaga oS
charge is (3.46 X 10° N/C ) . Assuming that the (3.46 X10° N/C)

charge is unifromly distributed , e Adanil) AUS e ¢ AL As G ge Adad) o) )l
what is the charge density on the surfa? ¢ gl

Ao B0 g Adadl) (BICT sla bk 13 ua e Ak dis

iy Baladl L gyl padins W alY) ada B Alall el

A | 612X10°C/m?*| B |3.46X10°C/m? | C |3.06 X108 C/m?| D |1.77 X10™* C/m?
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B6) Jls-d)

Two parallel infinite nonconductive sheets of
charge are separated by ( 10.0 cm ) as shown

m the figure.Sheet (1) has a surface charge
distribution of ( 61 = +3.0 pC/m?) and sheet (2)
has a surface charge distribution of

(62 ==5.0 pC/m?).

Find the total electric field (magnmitude and
direction) at each of the following locations:

1- at point (& = 6.0 cm ) to the left of sheet 1

2- at pomt ( @ = 6.0 cm ) to the right of sheet

Legry Alsall Clnsn o g ey (Jisia ot
Jang Jo¥ sl | JSA 8 mdase 38 LS (10.0 cm)
(01 = +3.0 pC/m?) doakau L LU A 50 A
doada Ak ABECE, L o Aad Janoy AW 6l

.( 62==5.0 pC/m?)

s aie (Lalash 5 ke ) Al S Jaall el

1 sl s o (5 =6.0 cm ) i) -1

1Cst o e (@ =6.0 cm ) 4k 2

Sheet 1
18

Sheet 2
2 g

%10 cm—>

b a
o<— 6 cm—>ll<— 6 cm—>e

01 =3 uC/m? O 2=—5 puC/m?

B7) Jsd

Two parallel, infinite, nonconducting plates are
(10.0 cm ) apart and have charge distributions
of (+1.00 pC/m? ) and (-1.00 pC/m?) .

What 1s the force on an electron

1- in the space between the plates ?

2- outside the two plates near the surface of one
of the two plates ?

e Lagd Jualli (b g g gl Gl Sl sie gt

(+1.00 pC/m? ) Ladll Gla 365 Lagdy( 10.0 cm )

(-1.00 pC/m?) s

2 s Al 25 el B A caa

Ol G E1AN (B asaga -]

o BN (i gll) @ A g Al (A B padl B RN L 2
sl o e
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38) Jisd!

Two parallel infinite nonconductive plates JSAl (A LS g (g b g Gl Y GBS gl
were placed in air as shown in the figure. 1ol glans o ddal) A3ES S g ) gl 2y ganall
Each plate carries a uniform gha;ge FilStl‘lbuthI] 2 .0 s o Al BBES S 5 (- 5.0 4 C/m?)
Plate 1 has asurface charge distribution .
( = 5.0 4 C/m?) and sheet (2) has a surface —— ; (a0 ‘u,C/ )
charge distribution of (= 6.0 u#C/m? ). 329 (b ) A Lo (K (i < Jipal) e s
Calculate the total electric field (magnitude
and direction) at pomt ( b )

(39) Jis=d!

A hollow metal sphere has inner and outer W skl Ciiaig 20 cm AN L ki haiddgaa 45385 S
radii of 20.0 em and 30.0 cm, respectively. As L83 S cadag ¢ JSAl da g LS 3 30 em Al
shown 1n the figure, a solid metal sphere A gaal) 5,80 3850 A 10.0 om Wk il Laa

of radius 10.0 cm 1s located at the center of the 15 cm s o P ki s A o aagd

hollow sphere. The electric field at a point P Sl Yl dads iy Y
a distance of 15.0 cm from the center, is found to | - JAI A 29 E1 =1.0X10° N/C JS,all g

be E1 =1.0X10* N/C directed radially inward. A Ge35.0 cm 4ss A= Q w“"hJ
at point Q, a distance of 35.0 cm from the E; =1.0 X 10% N/C $& Abgsll Jawall o) 22
center, the electric field is found to be SN A eeldidad
E;=1.0 X 10* N/C, directed radially outward. s Ao Aulsh ddaid) aa
Determine the total charge on : L Adial B Sl e
1- the surface of the inner sphere . 4 . .

sl B Sl aal) pdacd) 2

2- the inner surface of the hollow sphere. . , "
3- the outer surface of the hollow sphere. 42 sall 58U A mhad) -3

30.0 cm
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