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ELECTIC FIELDS FIRST TRIMESTER 2023-2024 PHYSICS 12 ADV

1

What is true about the electric field?

ftuesd Jaadl (o maall L

A | The closer the electric field lines, the weaker the electric field is

Canzaf 3L €I Jlaall (S ¢l 5eSI Jlaall Ja shad ¢y i) LK
B | The closer the electric field lines, the stronger the electric field is.

G el Jlaall S Ll e ALyl Jlaal) Jasha cuyial LS
C | Electric field strength depends on the test charge.

DY) A o ALyeSh Jlaa) 504 dated

D | Electric field lines flow radially away from a negative charge and towards a
positive charge

2

A negative point charge is placed inside a spherical Gaussian surface as shown.
Find the magnitude of the electric flux through this sphere.

e o jlall gSl @Bl jlake dagl rcage s L (g )< sl prhans Jaly Ll Audait dins Caan

©
=5 2&¢
q q
C G = +— D 6= -t
& €0
3
What is the unit of measuring the linear A8 Baga gall (A ) Ahadl) Aalil) AUES (B Baag A La
charge density (A ) on a thin long rod ? ¢ dash g ad Bl
[ C/m A C/m?
0| C/m? !l Cis
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ELECTIC FIELDS FIRST TRIMESTER 2023-2024 PHYSICS 12 ADV
PAST EXAM 2022-2023
|

i ds G oy S

B s A b&&]‘@“}pﬁ.ﬁ

The figure shows three
charges placed at three
points A , B and C .

Which of the following

' adu et . C
statements 1s correct about i

the charge (q) of A , B 320le (o guates dxaio
and C? T Wleidl
qa=(s
B |qa=(c
PAST EXAM 2021-2022
Which of the charges in the figure is ( are) ¢ Al (QM)M R Jsad (!,a cliadd) e gi
negative ?
0| A,B O] A,C
0| B,C O| B
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PAST EXAM 2021-2022

According to the figure 1), JSGll Lad g
if (Q=-2pC) And Qe (Q=-21C)
(q=+2pC). (q=+2pn 0y
what is the electric field s A Al sl Jlaalt La
at the point P (0,0) o P (0,0) ksl
_____ 3 > X
P 30m q
E=2.3x10°N/C | E=3.1x10°N/C
Q

£

0 = 0
61°
P 3.0m q & e
Qe —» Qe
E“=2.3x103N/C E=3.1x103N/C
s
0 0 e
29 i
P| 3om a— 2 P 3.om q '
PAST EXAM 2022-2023

What does X represent in the 'eql'lati(?n 2598 (dq = X dV ) dawall § X Jisi 13k
( dg= X dV ) for a charge distribution § Wjle 5,5 sl anez Lo D

over all the parts of an insulating sphere ?
And what is the unit of X ?

Volume charge density , [ C/m’® |

¢ X wddumglog

[ C/m® | , 4seaad) ddadd) ddis

infinity charge density , [ C/m* ] [ C/m* | , 4Dl ddadl) ddlig

linear charge density , [ C/m ] [ Cm | , 4hall dia bl daig

SlO|=]| >

surface charge density , [ C/m? | [ C/m? | , desdacd dadl) ddls
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4

Two charged particles ga= 2.0 uyC and gs= 4.5 pC are placed in a uniform electric
field of magnitude 1.0 x 103 N/C . Which of the below choices is correct?

1.0 x 103 N/C  iadi aliite 30 568 Jlae 4 8= 4.5 HC 5 a= 2.0 PC (o smiie (e auia g o

gmasall ga olial el JLal) e o

No electrostatic force will act on either
charge.

A

RUnN PP S A R RN NPT RO

The electrostatic force on charge B will
be greater than the force on charge A.

B

SSTB el e 3% ) 480 5 560 3 58l ) 5K
A asil e os gl s el o

The electrostatic force on charge A will
be greater than the force on charge B.

C

A il e 3 igall Ayl SN 58l o sSi
B a8l e s yigall 3 @l e S

The electrostatic force on charge B will
be equal to the force charge A.

D

5

B andll e 355l A€l 56l 5 @l o s<i
A a8l e s 556l s 58l g slud

Suppose that a point charge, q, is placed inside at the center of a cubical Gaussian
surface. What is the electric flux through each face of the cube?

o ym (o A9 IS 8 (b Sl (BBl loka Lo e prdas S e 0 Ao piia yo  daiil) Ria i) of (pin i)

<l
(¢
A A B L
3&g &o
C S D 4
4g, 6&g
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6
Which of the equations below represents Gauss's law?

Souste (58 Jiad AUl caYalaall e gl

£
A -#E.d/l:& B #5@;1:_0
€o q

1
C f#ﬁ'.dA=— = #E.dA=qe0
d&o

7

Charges are distributed along 4 Gaussian surfaces as shown in the choices. Where
is the electric flux through the Gaussian surface the strongest?

chdl o Al Sl @Bl ¢ ol LAY 8 miage e LS A gle mhaul 4 e clia Sl ag 351 a1
T BV A (o gl

A /I \\ B >
0 l //
C = D =
i
© @
//
8
Tow charges are placed on the y-axis . One has a (+q) &l oy jeaall Ao il sl cak g

charge of (+ e ) and is located at the origin , the dhadil) die (- 4 q ) Laddl (0,0 ) Juat) Akaiily uic
other has a charge of ( - 4e ) and is located at y = (r>0)&a(y=+r)

S S e a5l S Pl A 553
Where on the y-axis is the net electric field 2 Ty )

equal to zero ?

0 y=—2r D y=-r
Ojy=+2r O y=+r
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9

A negative charge that has an excess of 45 electrons is placed between two
oppositely charged parallel plates. The negative charge is suspended in the air when
an electric field of magnitude 5.0 x 10 # N/C is created between the plates. What is
the mass of this charge?
Glad Cillaie cpiia iy O padie o ) sie O 5 0 U S0 45 ey le Gl (6553 Al Aia i Ciaa
ddadd) oda AL La 5.0 x 104 N/C aind 3 5eS Jlae a5 Laie s sl ol sl 8 Adlual) 238

A [3.7%x10 kg B [3.7%10 g
C |3.7x10 " mg D |3.7x10 "pug
10

A solid insulating sphere has a positive charge, 2.0 uc , uniformly distributed
throughout its volume. The sphere has a radius of R = 4.0 cm. What is the magnitude
of the electric field at a distance of r = 2.0 cm from the center of the sphere?

3NN gens elail pren 3 alatie JS A 50 (2.0 PC Lo ltie dim e dind o gosind Aadl e s £
581 S 4 a1 = 2.0 Cm dbes Ao Al S Jlaad) Jfia e, R =4.0 om o jhé Caal

A 1.3 x 108 N/C B ] 4.9 x 108 N/C
C 2.0 x 10° N/C D 5.6 x 108 N/C
PAST EXAM

Wha? is the magnitude of the : 5_aUal 5 &l e (g (351‘-"" Jida la
electric flux through the sphere o L o s
shown in the fiqure that O ALY (A ggiad Al JSall
contains an electron and tow ¢ Gaigig 9
protons?
[ 11.6 X10* Nm?*/C (3 ]3.6 X10"% Nm?*C
0 |5.4X10% Nm?%C (0 |1.8 X103 Nm%C
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11
A 5.0 g charged particle is attached to a 2.0 m wire as shown. The particle has a
charge of 12 uC and reaches equilibrium at an angle of 20°. What is the magnitude
of the electric field needed to balance this charge?
N w12 PC dnb 4 apnll minse 2 LS 2.0 m by 50 g 4l e arun Jaasi o
adadl) oda 433 gal a 3O Al gSh Jlaall Jfdka La 20° 4y 32 o) s

A 3.4 x10°N/C B 4.3 x103N/C
C 1.5 x103N/C D 5.1x103N/C
12

Two nonconducting oppositely charged plates are placed parallel to each other as
shown. What is the magnitude of the electric field at positions A and B outside

of the plates?

Ga oAl By A Critdagall 26 xSl Jlaall hia La calimia JS8 (i paia G lsie cibiage et Ola )
gota
J

20 €o
A F= B =2_
&y o
o _
C s D E =
)
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13
A 14 g charged object is suspended in an electric field 3.0 cm above the ground. The
charged object has an excess of 2.5 x 10 electrons. Find the magnitude and
direction of the electric field at the position where the charge is suspended

il a6 siny W gl 35 3.0 om i) e e e 3 leld g 4TS ) padie i
Aia Sl et i g i (il 1) Jlanall fihe 22l U5 <1 2.5 x 1014 e wnle o

A E=1.2x10°N/C B E=3.4x10°N/C
C E=37x10°N/C D E=2.5x10°N/C
14

The strength of the electric field is measured two times from a point charge of
maghnitude 3.5 nC . In the first measurement, the detector was 2.0 cm away from the
charge. In the second measurement, the detector was 4.0 cm away from the charge.
What is the relationship between the strength of the electric field found in the two
measurements?

2.0 2 e adlsll Gl (I Y Gl L5 3.5 nC W ik kil Aisd e G e el Jlaall 5ad Gul
Jiaal) B ¢y ABad) Le 4Gl (10 4.0 oM 2 e el S ¢ U Gl ay dsidll e om
ol B 3352 gall (AL g

2.0cm
e
40cm
A E1=2E2 B Ei1=4E>
C E1=1/4E2 D E1=1/2E2
15

Consider two points charges ( qi=+4 puC)
and ( g2 =- 8 uC ) separated by a distance of
(4 m) . Find the magnitude of the electric
field (in N/C ) midway between the two

(@="8HC) 3(q1 =+ 4 uC) ofind asa a8
S Jaall e gl L (4 m ) Adasa Loy Jual
O Adlual) Cuaiiia A (N/C) Baa gy Galiall (e il

g . Citdadall
point charges .
1 27x10% M 9.0Xx103
0| 1.8x10° 0 7.2x10°
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16
Suppose that a positive charge of magnitude 4.0 x 10 ~'® C is projected to the right
through a uniform electric field. The electric field vector is directed to the left and has
a magnitude of 5.0 x 10 4 N/C . The positive charge covers a distance of 14 cm
before coming to rest. What is the initial speed of this positive charge? Suppose
that the mass of the positive charge is 4.2 x 10 -2 kg.

aiady Ol i aaladl abiie Sl 5eS Jlae L3 gedl 4.0 X 10 "8 C Lo ylaie Aum go din i Ciads
pdgd Agiaiy) de pud) La oSl s V) Juat of J8 14 om il das 5all 23201 20550 x 10 4 N/C
4.2 x 10 "B Kg » Ao sall Ln 3l AV G o yiat] $Aa pal) Adadil

A vi= 1.9%x 108 m/s B vi= 1.2x 108 m/s
C vi= 1.5% 108 m/s D vi= 9.1x 108 m/s
17

Consider a thin conducting plate of length 12 cm and width 8.0 cm. A charge of
magnitude 1.6 x107 C is distributed uniformly over the surface of the plate. What is
the charge density of the plate? The plate has two large faces. You can ignore the
thin faces at the edges of the plate.

L Labu o aliihdc j50 1.6 X107 C Liisd 8.0 cm Lo 512 om Ll sh 4338 ) 5 dlia go dapiia
Aagiall il ga die Gl o sm sl Jaled i€y ) len s Le! Ansbiall SAaboall Lia &) A3ES A

12 cm

4 b
4 »

+ + + + + + + + + +
8.0cm

o Sy G G S

A 1.6 x 10° C/ m? B 8.3 x 10°C/ m?
C 2.4 x10°C/ m? D 3.9 x 10 C/ m?
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PAST EXAM 2022-2023

As shown in the figure an electron is fired
horizantally towards the positive ( X )
direction over a horizontally oriented
charged conducting plate with a surface
charge density of (+ 3.0 X 10™° C/m?* ).

If the vertical deflection of the electron is

( 0.5 cm ) after it has traveled a horiziontal
Distance of (2.0 cm ) .

What is the velocity of the electron when is
fired ?

2gaa ol L8] ¢y 9,8 (Ul oy JSAY gl LS
AH2S; LA ¢ gadia Juaga 788 (398 2 gall (X))
G5 G (4 3.0 X 10715 C/m? ) dpadans dda
adals o 22 (0.5 cm ) RSN el 1 i

. (2.0 cm ) 48] ddLiwa

¢ a3l die () g KN AS ju La

- y Iéuﬁ

0.5¢cm

0

v Uf ————————————————————— 1

0 —— > X

X;= 2.0cm

) 2.4X10% m/s
) 1.2X10° m/s

0

1.6 X 10° m/s

0 1.3X10° m/s

PAST EXAM 2022-2023
1

Assume that the cube shown i
the figure contains seven

AN 3 sl CaSal Of (o A8

electrons , eight neutrons and

Olad 9 Wl A paww (Jo Sgizs
¢ Wlgig i oo foue 9 ligyigus

a number of protons ,

If the electric flux through the Te SE dbﬁg | Gt O 13
cube is : 8n Pl
(3.62 X10% Nm?/C ) (3.62 X 10 Nm?*/C)
How many protons in the cube ? § CaSa)! d ©Ugig il oue Lo
|
7 cl9
B|3 2
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PAST EXAM 2020-2021

According to the figure , dala gk cata ¢ JSAY G
a cube that has (5.0 cm ) side = o g :

‘ aliiia Al 2 5
length in a uniform electric s U JaA A (Sl
field ( E =200 N/C ) that is pa— S Fs g i (E =200 N/C)
erpendicular to the plane of <ol dag] a
one face of the cube . : B ’
What is the magnitude of the electric flux L gl A gl g (ol (Al gl (o) laka L
passing thtough the black face ?

0 0.0 Nm?/C 0| 1.5 Nm?%C
0| -1.0 Nm%C 0| 0.5Nm%C
18
A proton iss placed in the uniform electric o laia aliia L 48 Jlaa B (gia s el
field of magnitude E = 0.6 V/m . Find the (m/s? ) daa g Ggigudl g i dagl K = 0.6 V/m
acceleration of the proton (in m/s?) ? gl Jaall 80060 g A
[ Hint proton mass is 1.6 X 10-*7 kg and @GSt Alind 91.6 X 10727 kg Osigud AL ool ]
proton charge is 1.6 X 101° ¢ . [1.6x107 ¢
0 6.0x 107 0 9.0x10’
0 25x107 0| 5.0x108
PAST EXAM 2020-2021
An electron is placed in ita i S Jlaa (b g SN A
= pha A > (A O3 pay
a uniform electric field ( E ) o ¢ &
as shown in the figure v E = g ¢ JSAl b riage o LS ¥
g LA ¢ g4 :
The electron is released from | —> wee ks $54)
rest . +| @ — oSl auiag (pa 43S At 1D ey
. 1§ (A A e o
Which of the following algcton &=
5 + | —>|—
statements describes the ¢ oSN A8 et A el jlad gi
subsequent motion of the + | ———»|— ‘ ) )
electron ?
+|[——»|—
The electron will move to the left O Shead) gad (g ASNY) &t
The electron will move to the right 0 Ol gad &g AN & et
The electron will not move m ASa G g A Al
Given information is not enough to predict A 09 AR AS ja dpaatl AES 8 Slbmal cila sixal

the electron motion
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PAST EXAM_2022-2023

According to the figure , y o Dliied! &by SN Boal
two charges (q =+ 2.0 uC) T i
=+2. Crse il

and (Q=-3.0 uC), the Qel (4= 2011(:) :
electric force between them 3(Q=-3.0uC) s
equals to (7.3 X 10# N) (7.3X104 N ) S
and the distance between ( 8.6 m) logiv ddluall g
themis (8.6 m),If q is Jdegoge q CSE 1
placedat (5m,0m) . - (5m,0m)dasdl
What 1s the electric field Jie 3Ly Jlxall Lo
at the pomt (0, 0) §(0,0) daddl

a0

| |
1271.0 N/C C | 905.0 N/C

B | 720.0 N/C D | =551.0 N/C

PAST EXAM 2022-2023

Which of the following 1s measured with § gadl Bugs iy o Lao (&
newtons ? . )
Al 9 B 2 D | E
E dE 9°E g
PAST EXAM 2022-2023
Accgrding to thc? figure , ' 3LsgS Jloro .« SSEd! s
a uniform electric field _ = “ _ -
(E =360 N/C ) that is _E (E=300N/G) o
perpendicular to the plane Azl Il (S glums za dolaio
of one face of the cube . if : B O813] . LSl
the electric flux passing Yi .
. il dzr gl pe 3LygSUl
through the left shaded face 1s equal to }‘2 i
(=12 Nm?/C). .(=1.2Nm*/C) Jlaa
What is the cube side length ? € caSall g Jgb o o
A [33x107% m C [300 m
B|17.3 m D [0.058 m
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PAST EXAM 2022-2023

The magnitude of the electric field due to an
mfinite flat thin and nonconducting plane of
charge is ( 3.0 X 10° N/C ) . Assuming that
the charge 1s uniformly distributed , what 1s
the charge density on the surface of the plane ?

@3 o ¢! 08 T GlygSI Jxall luia

98 dilygS diedy Ogmdun ¢« Juo g0 i 9 QY
deyga il Of o180 . (3.0 X 10° N/C)
?a.b.“ﬂ e il A3 Lo ¢ ‘nl.b.ul.s

A | 531x10°% C/m? c| 339x10 C/m?
B | 2.66x10"% C/m? D | 2.95x10°1% C/m?
18

A cube with edge lercllgth of — 50.0 cm 4ala Jgh casa
50.0 cm 1s positioned as y LS e Jlaw i
shown. There is an electric LS gt jﬁ
field throughout the region R

given (in N/C) by : E=130x+4.70y +8.30 z
E=130x+4.70y +8.30 z Sliad Ao (g i Y ntall
but there 1s no charge within > Al g
the cube. S Al gl gaail) aka La
What 1s the magnitude of the 2 e coakall da of Awadl)
total flux (in Nm*/C) through ¢ AU
the five non-shaded faces?
0 2.08 0 0.81

0 1.52 0 130

19

A point charge (Q) was fixed at the pldga 3 S 35 s dio (Q) Aol Adadi citd
center of a hollow sphere (figure) , G S D ¢ glaall JSA) B LaS
if the electrical flux passes through JTR RPN 5 "V L WP g VIS
the surface is : - 5.9 X 10> N.m?*/C - 5.9 %102 N.m%C
Calculate the charge ( Q) >  (Q) Hadd) dsaS
0 -50x107 C 0 50x10” C

0l-15x10™" C 0 1.5x10™ ¢

Luay Bani Ata

Page | 13




ELECTIC FIELDS FIRST TRIMESTER 2023-2024 PHYSICS 12 ADV

20
Two infinite, uniformly charge Cnba ga € g il Y GRS ) Cla gl
urnonconductive Sheets faces P Sheet 1 st oarll Laguary & Cpdantia lauda g
are mutually perpendicular. 4 o Rl AR S g JS L
one of the sheets has a charge " =
density of + 53.1 pC/m? and ] .a e 53_’:1 plim ).. }““flfh“
the other carries a charge + AV gha o AR g
density of = 70.8 pC/m?. i (=70.8 pC/m*)
What is the magnitude of the '_:: Sheet 2 To& | (AN (Al gl Jlaall Jldia Gana)
electric field at any point not - - - — — - — - ¢ ()il go
on either surface ( point a ) ? .
0 14 N/C 0 5 N/C
0 2 NC 0 10 N/C

21

What is the flux through the circular area with ' 0 30 m Caa T RN L E e (R

radius of 0.30 m placed in an external electric field 5 . e
has a strength of 1200 N/C and makes an 1200 N/C  4isdi o jla e s ik 5o

angle of 60.° with the plane of the circle? 3l o slue pe 60.°Wa laiady ) aiay s

0 350Nm?C [ 290 Nm?/C
O 120Nm?/C [ 110 Nm%C
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