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Electric Fields — 43U 84> )l dliwl

Which of the following best describes the
relationship between the electric field E(r)

and the electric force F(r) at a point in space?

351 Jmall e B3l Cinas JI 30 351

If the electric field at a point r due to a
point charge is E(r), what is the direction of
the electric force F on a negative charge q
placed at that point?

A) The same direction as E(r)

B) Opposite to the direction of E(r)

C) Perpendicular to E(r)

D) No electric force acts on the charge

dizds oo 280 r dladill Ws g 51 Jlxall 0813
F 54801 89801 oloxi Led ¢ E(r) (Sl dudais
bdd dis dsgudge q Al dieds e By55a)l

S dadd|

E(r)olnsl o

E(r)ols) puSe (0

E(r)olas! de 390 (&

Gl Jo 40,65 553 &1 S5 Y (5

Determine the type and value of both
charges from the following figure

JUI K&l oo cpiond! WS dadg £9d 00>

E
P
z 1
Charge 1 Charge 2
A -q +q
B +q +2q
C -q +2q
D +q -2q
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What principle allows us to determine the
total electric field E: at a point due to
multiple sources of electric fields?

A) Coulomb's Law

B) Newton's Third Law

C) Superposition Principle
D) Gauss's Law

U FRVEVRY[ESN[ RPN L INT P TOMPPRUARVIN IR
OYlrall Badaio yolas o b dladl s E

§dn S

p59sS 0 (1

EIU g OB (o
S TussC)

o9l 0B (o

When calculating the net force on a charge
due to multiple other charges, why do we
need to redo the calculation for different
reference charges?

A) Because the direction of the force
depends on the sign of the reference
charge.

B) Because the net force is independent of
the reference charge's magnitude.

C) Because the electric field is the same for

all charges.

D) Because the reference charge does not
affect the net force calculation.

b diceds e 85 50dl Ayaseal! 59l Ol Jis
Bale] J) zlizes 13Le) ¢gysl olioeds Ble Cunn

e

zt’{.x}foﬂ Ao i) BJU'ul ul.c BUNEE) 53.5.3\ ol QS’ (|

diseid! Hlade R iiwn dua=all 5}5J| oY (o
RV

(bl auazd denis 98 (33480 Jlmall OY (7

5ol ol e 355 Y Lol Liseadl 0 (o
Alasall

Electric field lines always point from

a. positive charges to positive charges.
b. negative charges to negative charges.
c. positive charges to negative charges.
d. negative charges to positive charges

RYLIR db_,.@SJl Jlxall bglas aid

duzrgall bl ) duzgadl lised! .

dJldl wlsad! de ddldl olbeid! .o,
WLl Oloeid! ] duzgoll lisidl .z,

Gz godl Oloeid! ) Adludl Slisesd) .o
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The density of electric field lines in a
region of space is proportional to:

A. The charge of the test particle placed at
that point.

B. The potential difference in that region.

C. The magnitude of the electric force
experienced by a unit positive test
charge at that point.

D. The distance from the source charge.

oo ddlaie Lgd).@S.N Jlxoll b glas- AIUS Ll
) sLadll

Aalaidl @5 3 ag)l 3,38,

L goll Ll B9 8,550)1 400,651 Bl HlaieC,
Adasdl els wie HlasdU

el Ll (ye 33LaedID.

What can you deduce from the sketch?

JSEd (yo A bisdnl Sas S Lo
Joldal!

l

A\\%

)

(@)
q
|
@)
A) g1 is negative and g2 is positive; the
magnitudes are equal.

are equal.
C) g1 is positive and g2 is negative; the

D) g1 is negative and q; is positive; the

B) g1 and g2 have the same sign; the magnitudes 2STg1 desd ¢ LIl g2 9 duzrgo 1 z

magnitude of g1l is greater than the magnitude of g2 02 4ed o0

magnitude of g1 is less than the magnitude of g.

Aglude el ¢ duzge 02 9 &l g1 (|
Aoglude muiy ¢ HLEY e g2 9 g1 @

Q2.40s8 o
J31 g1 desd ¢ duzrge 2 9 Al 1 (o

Mr. Adham Zewin - 0505084733



G12 Adv Physics Chapter 2

A Bas gl — el adl) T1-2024 - 2025

If the electric field lines are closer together in
a certain region, it indicates that:

A. The electric field strength is weaker in that
region.

B. The electric field strength is stronger in that
region.

C. The electric potential is zero in that region.
D. There are no charges present in that region.

dahie (§ dylite 3 S Jlmadl bghas CIE13)
10l ) i 10 cdidan

Aalaiall el (§ Caadl (3 0831 Jloeall BULA.
gkl @lls § 58 374501 Jlomoll 5458
A 3 5o S5l (3 5aS Jlomall BLEC,
EIRR

gkl B 3 Ol dorgs YD,

4

v

Nl
7\

What happens to the electric field at a point
P if a negative test charge is placed at P
instead of a positive test charge?

A. The direction of the electric field at P
reverses.

B. The electric field at P becomes zero.

C. The direction of the force on the test charge
at P reverses.

D. The magnitude of the electric field at P
increases.

13] P dadsll wis (3 1451 Jlmall Esws 13k
oo Yo P Al s Al il Dl i
Sdrge il Dy

P.aasill wie (3 54831 Jlomall alonil uSaivA

5o P dlait)l e g 5eS) Jloll s,

Sl diss e 8,55001 89l oloxil [uSasC.
P.daddl wie

P.adlagdl Lie (3 SN Jlmall i 31o3D.
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Concept Check 22.1

Which of the charges in the figure is
(are) positive?

b) 2
c 3
d) 1and3

e) All three charges are positive.

2.1 HLIJ.' i-lq.f,‘

JEl § gl bl G

<

1.3,(a
2.5, (b
363, (c
3, 1.3,(d

cdamgs S bl gS (@

Concept Check 22.2

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

represent an electric field?

sl g Vlma Jig of 0S¢ dad 10 . JS A1 3 doemgl) ¥ Bl 3 cliond wrss ¥ wl L3l 13

a) only 1
b) only 2
c) 2and3
d) Tand4

e) None of the patterns represent an
electric field.

=

==
= "\

3

4
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dalhal) dadl) o caale 131 (ouidall ciail | glaal) JSEN MR e
b ) Ll (@ g, =6uC] adll

-3uC O3 +18uC O
—2uC (3 +9uC
What is the direction of the net electric P dkiil) die (o g<l Jlaall Aluasa slad) La
field at P
Fi8
p ) o
A ¢ ¢
o
L »
+20Q o -Q

Rl RCII TSN Using what you learned in Figure 20.33, rank in order, from largest ~__
to smallest, noting any ties, the electric field strengths E; to Ey4 at points 1 to 4. 1)

oM SV 30 L35 3 56801 Jlmall 5

Saes I T Rank in order, from r r 2r 2r
— &

largest to smallest, the electric field strengths ®
E, to Epat points A to D. O 9

e
e
Te

q 2q q

oM SV 30 L35 3 56801 Jlmall 5
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Two charges, ¢, and g,, have equal magnitudes g and are placed as shown in the accompanying sketch.
The net electric field at point P is directed vertically upward. Can we conclude that g, is positive and g,

is negative, g, is negative and ¢, is positive, or g, and g, have the same sign?

Consider two point charges g; = +4.0uC and g,

V

"hf).\i
‘“‘mﬁ
Hh““-a f‘nct
O —4—
~ P
_cd
f?z(l)/’
Cooeid| LS o)Ll P lod &L TR0 9B Las,_}).@.gl Jlxadl dhaze CI813
q1 q2
A -q +q
B +q -q
C -q -q
D +q +q

—8.0uC, separated by a distance of 6.0 m.

Find the magnitude of the eleetric field (in N/C) midway between the two point charges.

(Usek =9 x 10

S lhe=10%10",

A Gl e an s 6.0 m kase Lagi Jotil g = —B.0UC 3 Gy = +4.0UC rfind 2525 g
i)y ABlsal) el b (N/C) 52 52 (a0 il

{10u=10x10"%k=9x10

1.2 x 10*

1.8 x 10*

9.0 x 103

2.7 x 10*

] N.mz

5 )
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.Eiuh g.nl._ugﬁ'l Jlaal) ‘aiﬁim&’}a ) sx(m)wiuhdi.‘cmbidﬂ.gﬂl_aﬁ Jedd)

adsall die alaey)
4 =4uC I q, =9uC x=-8.0m O
@ I ® x=+16m O
8 -76-5-43210122347%586 x=-12m O
x=—20m O
. kq
Va Pl X s ol E:2? D
_ o zero [J
o S L
a2 dr’ LIS X s slonil E:S% 0

k
el X s ool E:Sd—g m

) JSEN (ase g LaS x el o Undag g, =—SuC s AV g, =TuC oliiad
daa o)) Cilgatia AV
E=25x10°x+22x10°y O

E=11x10x+25x10°y O
E=22x10x-2.5x10°y 3
e S E=12x10°%-2.5x10% 0

3L 8 Oom dalia Jgh pOLAY) (5 gludia Cillia ) glaal) Jedl) o clibd) e slaieWl

. s P A i) s
f@ suc casal X saaslails 1.35x107 N/C [
i casa) yosaasai 539x10° N/C 0
casall y sgaeslails 1.50x10° N/C [
a-g:ch ;?:nié" QL y saa st 1.50x10° N/C [
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Concept Check 22.5

A small positively charged object is
placed at rest in a uniform electric
field as shown in the figure. When
the object is released, it will

¥Y¥Y¥Y ¥ Y

a) not move.

b) begin to move with a constant
speed.

¢) begin to move with a constant
acceleration.

d) begin to move with an increasing
acceleration.

e) move back and forth in simple
harmonic motion.

2.5 palal iaxl

§ il e sdo g 1)
PleS Jlma § 0sSd) g

beae (Sl § pebge s LS plasie
old pudl o

1y

YYYVYVYY

s ol la

Al de 45,40 3l (b
Al dleay 35,41 3 Ny 1G
aa)yie dleas aS,40 3 foews (d

ALYty calk) ) o on (e
il A8l A5 on

An electric field E = 1.1 x 10° N/C, to right
causes the 5.0 g ball in Figure to hang at a
20° angle. What is the charge on the ball?

Sl ) E=1.1 x 10° N/Cr st Jiaall 352

JOA) 8 aa 5.0 Wiy dlw A B8N (Gaad )
8N Ao Aadl) e Aa 0 20 49l e
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A proton moving to the right at enters a
region where a 56-kN/C electric field
points to the left. How far will the proton
get before it momentarily stops?

Aady dbia Jsia aie () ) dlal Ggig 0 AN
kel (N 56-KN/C o lia (S Jlaa L
Sabiat (a8 giy o) S8 0 989l Lgadaly AN Adloial) e

b
iy

3
Uﬁ
Fi £ E =P

An electron is projected horizontally into
the space between two oppositely charged
metal plates. The electric field between
the plates is 500.0 N/C, directed up.

(a) While in the field, what is the force on
the electron?

(b) If the vertical deflection of the electron
as it leaves the plates is 3.00 mm, how
much has its kinetic energy increased
due to the electric field?

.Y dg>90 500.0 N/C cp>sll

e 855001 851 Lo cdlomall § 03929 ST (1)
SO ASIYI

23Uz 929 09 ASIW (gl Bl 013 ()
adlb 8oLy Hlhde Led 3.00 mm S9lug (gl
T3S Jlomall o 435>
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Two point charges are placed at two of the LIsJ O O gl aes Gl Gliliand Caula g
corners of a triangle as shown in the figure. e 2a ) Jdl) 8 pulga sp LaS Cilla
Find the magnitude and the direction of the Ga AL 4y 9) 31 e Aalad) g (2 8S) ‘-51%“3‘
electric field at the third corner of the triangle. Jcalial)
~10.0 pC
Q.
10.0 cm lh-x-x"‘»-x__
H"x'“'w-x_ +150uC
e W.0cm——*
P
50cm 12.0cm
E
q 13.0 cm 4>
a- what is the sign of q1 and g2 ST o NS IR R |
b- The magnitude of Iqil is 3.00 mC find the Ig1l = 3.00 MC <ulS 13 gp Aiail) dad W 2
value of gz
c- what is the value of E Eiwdl .3
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What is the unit of measuring the surface charge density () on a thin metallic sheet?

PR ) 4y 3 Aagia o 50 s gall () Ayadasadl Aial) AU i Bany o Le

C/m?

C/m

C/m?

C/s

dasall A X Jiad ila

gl Ban g A Lag

What does X represent

2kX
k in the formula (E, = —
okl gy H[Ey=2yx) in the formula (E, )
of an infinitely long wire

and what is its unit?

linear charge density
A Adaall dia) A4S

C/m
surface charge density

B a.}:l.‘ﬂa-l' EEERATE TS C:‘“m?'
volume charge density

c. EUPERN [ EEA I T C/m?3
infinity charge density

D. ks e C/m*
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The electric field 22 cm from a long wire
carrying a uniform line charge density is
1.9 kN/C. What’s the field strength 38 cm
from the wire?

Joz Jagh cllas (30 22 cm dad (e (3 S0 Sl
1.9 kN/C Solud dalaiio dudas dioeds 43US

Sl yo o 38 v e Jlowall 5y o

B, — B2

Find the line charge density on a long wire
if the electric field 45 cm from the wire has
magnitude 260 kN/C and points toward
the wire.

O '13] Jogb ellus (e dudasl diseidl d3LS uzg
oyluie Wl 3o 45 cm dad s 3 ¢S Jlmall
Ll g0 dxio 089 <260 kN/C

Two tiny particles having charges +20.0 uC
and -8.00 uC are separated by a distance of
20.0 cm. What are the magnitude and
direction of electric field midway between
these two charges?

9 20.0 pC <l Lagd ) e lazen
)84 La 20.0 cm 4dlway (Y gaia -8.00 uC
O ABlual) Ciialiin B (Al S Jlaal) olail g
¢ Cptiandil) pila

25.2x 10°N/C Al daaill olas

25.2x 10°N/C L sall Al olas

25.2x 10°N/C

LIl i) ol

O O ©| >

25.2x 10°N/C Lo sall Aaall) olas

Al 252 x 10°N/C | directed towards the negative
charge

B| 25.2 x 10° N/C | directed towards the positive
charge

C|25.2x 10°N/C | directed towards the negative
charge

D| 25.2x 10° N/C | directed towards the positive
charge
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As shown in the figure an electron is fired
horizontally 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 (0.5cm)
after it has traveled a horizontal distance of
(2.0 cm). What is the velocity of the
electron when is fired?

(Neglect Earth gravity)

olaxily Gadl (39 7S] 3o ¢ JSA1 § 9o 98 S
4.:‘9:;“» 41403.9 dowdo ‘_93.9 X w&dl olx3y
dyselaw Lioedy d8USS GaST dg>go

Il Bl 013 (+ 3.0 x 107° C/m?).
ddluno adad O Uy (e 0.5) (S9lue 09 ASIW
s ng&)}" de o (p—w 2.0) FYNT] &5.91
O]

4oyl dudldl Jles| as

Yo
0.5cm
Yrb-—————————

xg=2.0cm
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Two identical point charges Q are placed
each diagonally opposite corners of a square
(1.0 m on a side). The magnitude of the
electric field at either of the two unoccupied
corners is 19.1 N/C. The absolute value of the
charge Qs

a. 1.5nC.
b. 2.4 nC.
c.3.2nC.
d. 4.7 nC.

4903 JS Q opiiiatia (pidali Gyiiad g g Al
P (ila JS Jsh sia 1.0) goel Lokd ALl
2 GOl (e gl (B Al Jlaal)

19.1 N/C s Ol grdial)

oA Q Aadll ddlhaall 4agal

a. 1.5nC.
b. 2.4 nC.
c.3.2nC.
d. 4.7 nC.

A + 5.00-nC point charge is placed on the x
axis at x = 1.00 m, and a -6.00-nC point
charge is placed on the y axis at y =-2.00 m.
What is the direction of the electric field at
the origin?

a. 189°
b.191°
c. 193°
d.197°

X o554l & +5,00-nC Aail) diad pua g aly
5 -6.00 nC 4iadi gagis « x = 1.00 m s
y =-2.00 m.is y ) saal)

$ua) ddaki ie (il gl Jlaad) olasl 54 La

a. 189°
b.191°
c.193°
d. 197°

The electric field is zero at some point on a line
that runs between the centers of two charged
spheres. What can one say about this
situation?

a. The charges on the two spheres are opposite
in sign.

b. The charges on the two spheres have the
same sign.

c. The point of interest is equidistant from the
two spheres’ centers.

d. There is no such point on the line.

5 La Akl tie 1 3ha (g by 2 gD Jlaal)
OSa 3l Gl gadia (S (5 38 0a O Ny Bad
S gall 102 (e Jsku o) & pall

s LAY A Ogalise s il

LT i Legd (pintll o,

SIS e O dysladie Al e plaia¥) dkass =
o S

Ll e Akl ot Jie g ¥ o,
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() Sl Gl
Lo o Aalie Lagee aed ) Jlaall ashat 2e g8
W B ENWPRIEN. P B FYPL [ EON XV XN I - RN S PP
$p = AE = AE cos |+ o s
- el Jladl sas : E
(i) mlad) e (sasec 4aladl) Aalisal) 42a: 4
(s Jladd) Gn sl dadie a S) (A) 5 (B) om Ll 20

g
Iy

1 palBadla
rF 3
- 2 (0=90") ghull (Sl Jlaadl Gl *
Z -(E
I A———
?55 =0
P (6=0°) C_LJ-I dalay Jlaall SIS *
1 s <) |¢, = AE
——4 (@ s)) P, =

|

faladl ga (607) Ashy e Jans Jladdl IS13) *
¢, = AE cos30°

- (B) Jaall 523 i Aabisa) a5 Wagee e ) Jlaall Jaglas sae + ABsadla

A Bl ca) (0.253m) ojhd ciuai Lyl ladha sy (ISON/C) AGad alitia LS Jlaa (S
P A c B gl )

+ sl Jlaal g sala phacd) (IS 13 (1

gl Jlaal) gk glgs pedanad IS 13 (2

- Jlaall daghd aa (307) gl Jar pehaed) IS 1Y) (3

y : daga ddaadla
s pandl lemn 2l (2) 5 (1) 5 (0) (& slaa DB 2 *

X
U el Loty 34l (32) + (1) 5 (1) g Slagiass 36 2 *
= > P e s ) (sgidd) (s asns Y (s (ggiuaall dalay jena JS*
Xz c(x2) 5 (o) Chsdll Glps (v2) Sl daley (x) gaal
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A flat surface with area is in a uniform

850-N/C electric field. Find the electric flux
through the surface when it’s

(a) at right angles to the field,
(b) at to the field, and
(c) parallel and opposite to the field.

pilia (S Jlas (b Adabiss giass gl

Lasie ol (& 2 40 (38430) 33 5] 850-N/C
058

5 Jlaal) aa daild 4y ) 34 ()

3 el olad) A (o)

Jaall (uslea 9 U5 sa (7)

If 1.75 kN/C electric field in + x direction
path through 125 cm sided cube as shown
Find the flux through faces B and C of
cubes (a) and (b).

el Jlwa (8 1.75 kN/C (248 il ¢S 13)
s b LS 125 cm 4l casa P X+
(B)s (C) Céash) YA ) 32 f Joil) A
.(b)s (a) Cmasall

-
1O

(a)
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In the following Fig take the half-cylinder’s
radius and length to be 3.4 cm and 15 cm,
respectively. If the electric field has
magnitude 6.8 KN/C . find the flux through
the half-cylinder.

G B8 ol O B 0 U 3
il de 3.4cm 915 cm Wshy 4l ghad)
o2l 32 9) 6.8 KN/C (Sl Jlpmall J)aia s 13)
A gl Chal e )

& — EAcost — E(2r])

Three isolated charges of +2q, —2q, and
+3q are placed in a 3D vacuum space,
where they are surrounded by a Gaussian
surface, as shown in the figure. What is
the total electrical flux through that
surface?

@ +2q, —2q, +3q Mgire Cliad M Caa
““,«.n‘gl.échul.g.)bﬁ&:ndhfﬂ éﬁ&\ﬁ sliad
2 AN sl (B La JSAN B maga ga LaS

Srdacd) 128

Mr. Adham Zewin - 0505084733



G12 Adv Physics Chapter 2 A Bas gl) — el 5adl) T1-2024 - 2025

dslaal) 3y (V/C ) 3aags oplila pgS Jlas ojling (5.0 cm ) dala Joh casa ) glaall JS) 3 -7

y

E=20% +407 +607Z

Calliall cagal) gy jlag gl Slpgsl Bl laka L
cagall Jals clind s ¥ 1 Aada ¢ ((oal) § aldd) )

¢ aa Y (a6

0.0050 Nm?’/C O
0.030 Nm’/C O3
0.020 Nm’/C O
0.015 Nm?/C O

What is the electric flux through the
surface shown

el gl DA o <) (381 L

=5

15cm = 15 cm

1RO NIC

30° =~

N S 7 A
A) 2.3 N.m2/C
B) 2.3 x 10* N.m?/C
C) -2.3N.m%/C

D) - 2.3 x 10* N.m?/C
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Gaussian cube of face area A is immersed
in a uniform electric field E that has
positive direction along z axis.

HAS e b jsaia A dga g dabua gl casa

2ol Jsh Ao i ga olad) AL E aliiia

s
%
E &
2
what is the flux through .... | Sl @ L
the front face the rear face the top face the whole cube
ae¥) el ALY (s sl pead) JalS qasal)
A -EA EA 0 0
B EA 0 -EA EA
o EA -EA 0 0
D EA 0 0 EA

The cube in FIGURE contains no net
charge. The electric field is constant over
each face of the cube. Does the missing
electric field vector on the front face point
in or out? What is the field strength?

Jiaal) LIS Lind o 5 giny ¥ JSEN) 8 caasal)

s Ja caSall dx gl e dag JS o cul a 4S))

) oY) dan gl o (el s gl Jlaal) Ania
Sl Bad L Sz A )l Jala

15

-

T

I

I

I
i’J_____

in N/C

15

l Field strengths
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A point charge Q at the center of a sphere R Wk Ciuai 5 48 38 e dis Q daladll M\ Zali
of radius R produces an electric flux of ¢ el 13) 3 8l (e g As o 0138a Ly 4S Lad
coming out of the sphere. If the charge is oadl) 8 B8l [l Chual die bl g Adal)
doubled and the radius of the sphere is O35S e gAY (2 <l
doubled, the electric flux coming out of it
will be

A) 2 ¢

B) ¢g/2

C) 4¢¢

D) @g/4

r—--—--—--—--—--—--—--_--_--—--_--—_--_--—--—--I

| ke JlpeS Jlaa (B iy o5, (Q) Ak 48068 a0} )0 Yo Cinaiag (0.4m) 4akia Jyha aSa
(100Nmz/c) y) 4y Jhns 3 Aoyl i) of cade 13 JK2N 3 LS (400N/C) 40ad
caSall golall mhaidl P (e Sl 308 Caal (]
aSall yal) mhandl (P& (g AlpeS 3080 Gl (2
C S b ) il el (3
c Sl Jab sagagal (Q) Al LS sl (4
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Choose the INCORRECT statement:

crossing any closed surface in an outward
direction is proportional to the net charge
enclosed within the surface

and symmetry

shape

E. According to Gauss' law, if a closed surface
encloses no charge, then the electric field
must vanish everywhere on the surface

A. Gauss' law can be derived from Coulomb's law

B. Gauss' law states that the net number of lines

C. Coulomb's law can be derived from Gauss' law

D. Gauss' law applies to a closed surface of any

dasaall & 5 lall 54
plsS OBl e gla B8 GBS KA,

ou\édiuc_k.mﬁg\).\xﬁq_ﬂ\bﬂa;ﬂ
gl Jala 5 ) saanall

s 053 e sl (s AL (SaC,
Jiladll 4

e Gl b gl e Gagla (538 (3:laiD,

liall mlasal) OIS G sla o s BiE,
0eSI Jlaall (8 i g6l e (s5in0 Y
gl e lSe IS b a3 o g

which of the following statements about
gauss’s law are correct.

A) Gauss’s law is valid only for symmetric charge
distributions, such as spheres and cylinders.

B) If there is no charge inside of a gaussian
surface, the electric field must be zero at points
of that surface.

C) only charge enclosed within a gaussian surface
can produce an electric field at points on that
surface.

D) If a gaussian surface is completely inside an
electrostatic conductor, the electric field
must always be zero at all points on that
surface.

E) The electric flux passing through a gaussian
surface depends only on the amount of
charge inside that surface, not on its size or
shape.

Aaaia gugla 0B Jea AU &l plal gl

Jilaial) cpaill Jah el (gl o 58 (I
U gl Yl Jia ¢ clag gl

e dandl Jay Aiad dllia (K5 a1 1) (o
vie | iea Al Sl Jlaall (58 o ang ¢

) Ll

A3 e Ll vic Uil e Yiae 28 of (S
Aadald)

¢ Jomge 21 JalSIL s gl elanadl (S 1) (2
BSOS PL R PRVES 7 EONUPgs puree
ol 138 e L) ayes

oostas mha e ey gl (AL jesl) il (o
‘USJ }i 4 w:\S}
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A cube has faces of area (0.2 m?) is placed
in an external uniform electric field of
magnitude (150 N /C) in the direction
shown in the figure, then a point charge of
(6 x 1071° C) is placed at the center of the
cube. What is the net electric flux passing
through the cube

a) The right face

b) The left face

c) The upper face .

Jlxe 3 (0.2 m?) Wioluw dgl U CaaSo 2429
°@3’H§(150N/C) °)|.\5.APE£M@\>'- dJ'GS
W ludie dadalts dioeds Caidd o ¢S § g 9ol

o)l g2 Lo .caaSdl 3500 Jis (6 x 10720 C)
Sl ps ledl S 3 541

el dxgll (i
sl dzgll (0
Sshall 4zl (z

At each point on the surface of the cube shown in

058 ¢ JSAN b g gall caasall e e Akl S 2

£ 3.0 csall Al JS Jgh 7o gl U s (gSh) Jlaal)
E=-20 8 Al Jiaadl ¢ Gasall 5 ghall dagl) o
E=+207 (N/C).lidl dagll Je g7 (N/C)
casal) Lgale (g giag Al Adlal) Aadd) daa

FIGURE, the electric field is parallel to the z axis. The
length of each edge of the cube is 3.0 m. On the top

face of the cube, the electric field is E =-20 Z (N/C),
and on the bottom face E = + 20 Z (N/C).

Determine the net charge contained within the cube

H4

A -3.2X10°C
B +3.2X10°C
C +1.9X10°C
D) -1.9X10°C
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aglexd!
At (5 gt Jpjan Joo gn Jo1s Wi (51 i (St y 68T Jlomad) —A
Hl LLL l;l .thﬁﬁwuwiwlﬁuwhﬂ1&b‘_g}bﬂﬂdﬁ'—B
7 T T T ® (A g B (50 s pa )
lllll TTT TTTr W\J}ﬂﬁlﬂ@hﬂ\dwiﬁhQb)ﬂﬁ'l.ﬂﬁﬁ‘/
(@ (b) (© (b Jg:,) Lor g0 Ui g
) ol Jlomadl (A (s oo ol Joths Ulomn 2w sl U 0l y 3 oy Amaomaedl i SO e Ly v/
(€U
Which of the following statements best U513 Sl g 1S3 Jlomadl Gl A5 ol &
describes the electrostatic field inside an J9ire Joge
isolated conductor?
a) It is always positive. Sls B go 090 (1.
b) It is always negative. sl Wl 050 (o
c) It is always zero. e 1o 05 (2.

d) It varies depending on the external
electric field.

L»;,-JL?’:J\ L}J.QSJ\ ) B8 calizo (.3

What happens to free electrons in a
conductor when an external electric field is
applied?

a) They move to the outer surface of the
conductor, leaving the interior positively
charged.

b) They remain stationary inside the conductor.
c) They move to the outer surface, canceling
the external electric field inside the conductor.
d) They move randomly inside the conductor,
creating a non-uniform electric field.

s a2 goll G 8y Ol ASIW Su SV b
s 48 Jlms G

Jogall 2l el 4] lig ASIYI 255 (1
apyo Ly Gﬁ:e.&m L,L&UJ\ ;)’:5)‘ QSU

gl s s s (o
Jmall £] o ¢ oyl ) J) 55 (2
dbgall J31s sl S

Firo &350 b gall J3-1s Blgue 255 (o
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What is the effect of a cavity inside a conductor
when exposed to an external electric field?

a) The cavity will experience a strong electric
field.

b) The cavity will have a non-zero net charge.

c) The electric field inside the cavity will be zero.
d) The cavity will accumulate charges on its
surface.

dpial e Joge S L A0 Lo

(558 (385 Jma) gl (o yaius |
Ayaio g 4l Dot Coganil] O3S (2
Sao gl gzl Js1o (3 5801 dlmall (7
gl b e lisead! (S5 (3

Which of the following demonstrates the
concept of electrostatic shielding?

a) Styrofoam peanuts flying out of a plastic

container placed on a Van de Graaff generator.
b) Styrofoam peanuts flying out of a metal can

placed on a Van de Graaff generator.
c) A person seated inside a metal cage remaining

unharmed when the cage is hit by an electrical

discharge.
d) A plastic container blocking electric fields

from reaching the objects inside it.

dlexd psgie gds Y o &l
€4S lian g pg !

A3k gl o ol (aled
il (5 08 Wga e e yuige

e im0 Licne ks (0 ol ks edad (0
Bz 63 0B Wge e

092 L}..LM ua.o:‘a d=1s u,«JL>- S ey (C
doyaiy yaddll palasas bedie 3L Glas O
JbyeS

O 40 ySI Y bradl piad &SIl gl (o
gy Bagrgall el ) Jguo gl

A hollow, conducting sphere Is Initlally uncharged. A positive charge, +q,, Is placed Inside the sphere, as
shown In the figure. Then, a second posltive charge, +q,, Is placed near the sphere but outside It. Which
of the following statements describes the net electric force on each charge?

a) Therels a net electric force on +g; but not on+q,.

b) Therels a net electric force on +g, but not on +g,.
°

<) Bothcharges are acted on by a net electric force with 92
the same magnitude and In the same direction.

°
+q;

d) Both charges are acted on by a net electric force with
the same magnitude but In opposite directions.

&) There Is no net electric force on
elther charge.

3 A5 askyS b ilas, s v (e

JELIN S e 98 LS 5,80 s 4Gy LA e et Caindd Blad) § Bgsdis ik ilDgey d333a 3,5
ilass caas Al Ll e gl U ge 08 880 e ol G 5T Arge sl caain @b

Saomd U5 35,5500 asli,eS)l agall

Ay 3 AB Y 58 4Gz 3 55 a0k ,¢S 593 ilasa aay (@
. - G2 3 55 Y 5% 4Gy § 55 il 553 dlass axsi (b
+a2 §© 4 Jaall § deslacte £0L,aS 393 Al ozt IS s (c
AN
all 3 dpgloce a5L,4S 853 Alass o i)l 1S Sin (d

VCRREN | I ~.”.' SLE¥ 3§ Slazay
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b) A cage that shields its interior from external
electric fields by allowing charges to distribute on
its surface.

c) A container that amplifies external electric
fields to protect the interior from electrical
discharges.

d) A structure made of non-conducting material
that blocks electric fields.

G12 Adv Physics Chapter 2 A0EN Bas gl — el 3dl) T1-2024 - 2025
What is a Faraday cage, and how does it Tdory LS9 SIOh aad 9o b
function?

a) A device that generates strong electric fields J515 Qg3 48L,4S @Yo Ao Slg> (I
inside a conductor. D g

Aoy Y lmall (g0 Al (o) 288 (0
Oliead! gig% o) Go,b (e dumlsd!
Aol e

Ao Y lrall psual (e Jasd dgl> (7
A5 iyt e Sl Blase) dumydl
s Ao ge pE B3le (e degisan 4y (o
450,80 Y )|

A point charge q is located at the center of
a sphere of radius R. Also, concentrically
inside the sphere is a uniform ring having
linear charge density 1 and radius a (a < R).
The flux through the sphere is

a. g/g,. a
b. (g + A*2ma)/e,. b.
c. (g — A*2ma)/g,. c.
d. 0. d.

R W kb Ciuai 3 S 38 pa 8 q Aplail) Aial) aki

L daliiia 48l 5 SN JANS 38 yia JSE0 22 gl LaS
(a <R) a sk diualy 3 4uhd Aiad 48US

581 VA (e gl

q/ &o-

(g + A*2ma)/&,.
(g — A*2mma)/g,.
0.
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total of 3.05 x 10° electrons are placed

on an initially uncharged wire of length
1.33 m.

a) What is the magnitude of the electric
field a perpendicular distance of
0.401 m away from the midpoint of the
wire?

b) What is the magnitude of the
acceleration of a proton placed at that

point in space?

c) In which direction does the electric field

force point in this case?

de g ge WligASU| 3.05 x 10° Jlex!
1.33 m dgb Ogominn pd el e il §

Waylude s gas ddlus e (3 568 Jlxall ludo Lo (1
Sl Wl Cayatin dads (e 0.401 m

M‘gﬂbmtwy 0939y dxe Hlude o (&
".‘;L,'a.b.‘\ggw 3 |d)U3Lg

T ode (§ (3 eSI! Jlomodl i olnil T 3 (2

What symmetry is used when applying
Gauss's Law to calculate the electric field
due to a long straight conducting wire with
uniform charge per unit length?

A) Spherical symmetry
B) Cylindrical symmetry
C) Planar symmetry

D) All of the above

099 OB Bardal s pdsid I Jila! Lo
Jo9e gk il e W 3 14U Jlmad! Ol
Sl B U5 dulitio R s

$9,531 Bl (I
Qlshudl Bledl (o
S gl JSLAIC)
e o 5 (5
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When applying Gauss's Law to a long straight
conducting wire, what can be inferred about
the electric field at any point on the cylindrical
Gaussian surface?

A) The electric field is parallel to the surface.
B) The electric field is perpendicular to the
surface.

C) The electric field is zero everywhere on the
surface.

D) The electric field is dependent on the angle
around the wire.

Jgb M Je yuglr 09l Gardal Wie
&QW‘O&@”‘U(W Jfa}o
caw e dads & wie 3 S Jlxoll

S USKEd! 3l glaced

) Blsa (354501 Jlmall 055 (A

Tl Je $ag9ae 58 Jlnell (B

e 08 S 3 5o g S Jlmall ol (C
e

Js> gl e dainy (35681 Jlmall (D
RO

If the wire is infinitely long and has a
uniform charge density A > 0, what is the
relationship between the magnitude of the
electric field E and the radial distance r
from the wire?

dolaiin Liseds ABUSH 3Lg3 Y Jghay clladl 0813
E 3559 Jlmadl yludo o a8Mati d ¢ A > 0
Selled! ¢po 1 0 goad! Adlunallg

B) F

A) E o r?

OF !

D) E xr

1

2
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For an infinite conducting sheet with charge
density o > 0 the electric field outside the
conductor is:

A) Zero because the field inside the conductor
is zero.

o
B) Equal to - and directed away from the
0

surface of the conductor.

o
C) Equal to e and directed away from the
0

surface of the conductor.

D) Dependent on the distance from the sheet.

%maﬁwyﬂéyaz:é ’Jl "1. .“?
s w2 9ll
e Sslur Juogall J3-1s Jlmall 0 520 (A

_ o
Jrogall s o 15em dzg09 — (ol (B
0

B o
o gell g oo ey dzgeg —— S5l €)
0

Aol (o A3lunedl s datas (D

[+

V=0

You are given a collection of two parallel
infinite planes. The left plane is a thin
insulator carrying a charge per unit area, o,
and the rightmost plane is a thick
conducting plane connected to “ground”
(V=0). Find the electric field in each of the
labeled regions above.

Ol Y o ) sie Gla sl (e Ao sans dlgllac) oy
Jease sa Cpadl ouail 8 25a sall 25l 5 0 Aabia

oY1 slaal) 3hliall (e dilaia JS 3 Ll el

san s J s Jasy JJle g ske ) &0

d\;.d\u.c‘).\c "(V:O).u'a‘)g“"_.\daiacﬂ:\m
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Consider the Earth to have a uniformly
charged surface with density o per unit area.
What is the value of o if objects near the
surface, carrying charge Q and having mass m,
experience no net force?

a. +eomg/Q

b. -eomg/Q

c. +2eomg/Q

d.-2eomg/Q

e. Either A or B is correct, depending on the
sign of Q.

il 1) o dad Le dalua daa g JSI g A3USy
Leiqu‘jaaﬁjgcbd\wgﬂgehqm
SAdla b o) Aalgi Y ¢ m AdiS

a. +eomg/Q

b. -eomg/Q

c. +2eomg/Q

d. -2e0mg/Q

e. )W) e sy i, A 5 B

Two infinite, uniformly charged, flat surfaces
are mutually perpendicular. One of the
sheets has a charge density of +20.0 pC/m?,
and the other carries a charge density of -
50.0 pC/m?2.

What is the magnitude of the electric field at
any point not on either surface?

a.2.75N/C
b.2.82 N/C
c.3.04 N/C
d.3.37 N/C
e.4.45N/C

Ol sadia ¢ Glaaliia ¥ ladas ladaw 22 g
48U &l Jalila JSay ¢yl dalatia ¢ aliila JSdy
+20.0 pC/m? guliuall saa) & ()
-50.0 pC/m? &iad A< Jaad 5 AY g
&GMM@\&G@)@&\JM\ ks La

?Ghu é\

a.2.75N/C
b.2.82 N/C
c.3.04 N/C
d.3.37N/C
e.4.45N/C

Et El Et

Sheet 1 t

NI
=

Et E1 #heetz gy Bt
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Two parallel, infinite, nonconducting plates
are 10.0 cm apart and have charge
distributions of +1.00 uC/m? and -1.00
uC/m?. What is the force

on an electron in the space between the
plates? What is the force on an electron
located outside the two plates near the
surface of one of the two plates?

Olazy Galase e ¢ OailedY (ol sie Gla gl
Dlaiay

+1.00 s Aad Clay )55 Lagaal 5 10.0 cm
s uC/m?

- 1.00 uC/m?

L Sz 800 O E10AN A 0t e 368N A La
sl z A 35 sal) (5 SN o B isal) 5 4Rl
folaslll gaa) mhaa o Al

Two infinite sheets of charge are separated
by 10.0 cm as shown in the figure. Sheet 1
has a surface charge distribution of 01 =
3.00 uC/m? and sheet 2 has a surface charge
distribution of

02 = -5.00 uC/m?2. Find the total electric
field (magnitude and direction) at each of
the following locations:

a) at point P, 6.00 cm to the left of sheet 1
b) at point P', 6.00 cm to the right of sheet 1

10.0 cm _haey Gl (e (ailedY Gladaw Juad o3y
e 1 Andall (5 giad JS 8 i ge g8 LS
dagally 07 =3.00 uC / m? Andan Bl ) 8
02 ==5.00 pC /m? iy dndan ind 353 el 2
A (2 Sl Jlaal) 22

AN ) gall (ha JS A (ol )akall)

1 dsgiall juy e au6.00 ¢ P kil xie (1
1W\M&FGOO‘P'M\_\L(&4

Sheet 1

+++++++++++

P
o<—6.00 cm— 14—6.00 cm—>e

1 o, = 3.00 pC/m>

~—10.0cm—

Sheet 2

rrrirerrrerrerrrera
s
4..
=

oy = —5.00 wC/m?
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Consider two very large uniformly charged
parallel sheets as shown. The charge densities
are oa=+7 x 1012 C/m?

and os= -4 x 102 C/m?, respectively. Find
magnitude and direction (left/right) of the
electric fields E1 , Ezand Es

LaS aa ga S A gadia A jle Bala Cpa ) gia gl
Agadand) Adadl) A0S miiaga ga

oa=+7x1012 C/m?
. 08=-4 X 1012 C/m?
4l gl cYlaall ol g )aka 2 ) ,

E1 ) Ez and E3

e

E, E; E;
E: Ez Es
A 0.43 N/C — 0.12 N/C — 0.43 N/C —
B 0.17 N/C — 0.63 N/C — 0.17 N/C —
C 0.63 N/C — 0.17 N/C — 0.63 N/C —
D 0.63 N/C — 0.17 N/C — 0.63 N/C —
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H(R) o kb Uiy (0) 4diadi g9 8 Juaga (8 (AU Jlaal) qilea 4
E,=0 ) - PN | I EA KR

.)S)“'“ e '\“'J'“ Lr Eom kc |}Q| : d‘a~9_n'u EJ& *
E 0
A Es:ch :d"'a‘g"ll‘cb“ujg*
e ;
Bohw Jis sl £)lhs (s U sl gl (5 Jlaa) ©

C bl JEED B Les Al oo s Sal

¥

.
L

tqupthally (2x107 C) Wyldlia ady cadd (Im) o)kl chual Jgja g38 Juasa (60

- A Jagall 85 o8 (0.2m) Alusa a5 Ak sie Lyl Jlaal) Ba& jiia al (1
¢ 598l Juagall mhu o ais Al die il Jlaal) 5ad qual (2

¢ 38l e (2m) s o (S Jlaadl 5ok ual (3

- el (o (3m) g Ao (Alpgsl Jlaal) 5 el (4

: Jal

« (r<R) Jragall J3h 28 ddaiill oY ¢ E, =0 (1

E-x2 5

e
109 o 3w 10—
ES:8.99><l012><A><10 =1.8x10° N/C

2 10

E,, =899x10°x=———=45x10°N/C (3
4

E,,=899x10° x @*7’ Ve

oS la ) Jgjmag gadia g8 Jagal lgsd) Jlaal) g8 Ak o A (1

AU el mdadl die (2 o XU sl haid) die (~ LD 2 (o 5<I Ky i (!
P siray Qe duaga TS (gl Jlaall Sad 055 (2

Jomsall mha aasialaia (2 4ai il (z 5oal die Jlaall 508 (i (o hina (I
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Aindy 3ndia Juaga Jlaa o 8 LS e (il Jlanal 535 i yslaall () ol s (70

o
o

o
in

X 1U°N/C)

e
n

m
— — =

o
(-]

P Y 0ol oS o Lanyg Al

- Jagal) Lad Jaia eal (1
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A spherical balloon contains a charge s plail dcige Ly o S9yS OPL Sy
uniformly distributed over its surface. When Jlmall 0950 ¢ Doslad (95 Lokis . doxlans
it has a diameter D, the electric field at its O Ol s 13] E. ylie doxbaw Lis (3 3¢S
surface has magnitude E. If the balloon is OB (diseidl jads Ogo padll lia Cans )
now blown up to twice this diameter without e 09 dxdans Jis (3 oS Jlmall
changing the charge, the electric field at its

surface is ...

A- 4E
B- 2E
C- E/2
D- E/4
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A conducting sphere of radius r; = 0.180 m has
a charge 9.00 uC on it. This sphere is placed
within a conducting spherical shell of inner
radius

r2 = 0.410 m and outer radius r3 = 0.460 m.
Outside the spherical shell at a distance

rs = 0.700 m the electric field is measured to be
1590 N/C pointing away from the center of the
sphere. What is the amount of charge on the
spherical shell (in uC)?

dadiry = 0.180 m W kb Cial Aluaga 3 S
Juasa Jala 5 SN oda auag aly ke uC 9.00
ar2=0.410 A3 jhd chal digaa g9 8
TS a3 =0.460 AR kil il
ra=0.700 4dlua o Cigaall 5,80 JSgd)
1590 N/C (Al Sl Jlaall iy m

SN S sa 8 1y | dia

¢ oSl Ba Jo Al ke g L

= 866629588 % 107°

A.-6.177 A.-6.177

B.-6.980 B.-6.980

C.-7.888 C.-7.888

D. -8.913 D. -8.913
=779.1 (5)

31078 7(9-10*6) = —891333704x 1070
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A charge -Q is placed at the center of a
hollow conducting sphere. Which of the
following statements concerning the
electric field at A, B and C is true?

@l Cisna 558 Jrage oy (B --Q A pay o
s A die AU 5eS Jladl Zalaial) 206l &l jlall g
?:\A;\M C }B

a. It is outward at A and C and zero at B.

b. It is inward at A and C and zero at B.
c.Itisinward at A, B, and C.

d. It is inward at A, and outward at B and C.

B.die JjiasC s A de a4
B.xe P}C)AJ&GQ&\A‘&;\ ja
C,}BJAJ&QQ&\JM‘\ .z
C.sBaic s )l ¢ Adie Jalaay) o

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 inner
surface of the shell, Ej, has a magnitude of
80.0 N/C and points toward the center of
the sphere, and the electric field at the
outer surface, E,, has a magnitude of 80.0
N/C and points away from the center of the
sphere (see the figure). Determine the
magnitude of the charge on the inner
surface and on the outer surface of the
spherical shell.

ma 8,00 Adls Hhad Caaial Cagan 59 S Jage
o e Jadl a0 10.0 2 lA kil Caai
)

SSoall )l 5 Ej=80.0 N/C

Eo=80.0 Al mhull Jde b eI Jlall
N/C

S aa gl (JSAN Llail) 5 S S 5e e 2y
Ml A el g Al phaad) e sl
¢ 98,
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A hollow metal sphere has inner and outer radii
of 20.0 cm and 30.0 cm, respectively. As shown
in the figure, a solid metal sphere of radius 10.0
cm is located at the center of the hollow sphere.
The electric field at a point P, a distance of 15.0
cm from the center, is found to be E; = 1.00 x 10*
N/C, directed radially inward. At point Q, a
distance of 35.0 cm from the center, the electric
field is found to be E; = 1.00 x 10* N/C, directed
radially outward.

Determine the total charge on

(a) the surface of the inner sphere,

(b) the inner surface of the hollow

sphere, and (c) the outer surface of the hollow
sphere
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Ao dpaa s S aa g8 ¢ JSA (8 o 8 LS
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E1=1.00 0554 ¢ S el 52 15.0 cm 4dlus
Ja1a) ) Telad 4s ge o 10 N/C

Kl 36 35.0 cm 4l e ¢ Q Adaiil xie
E2=1.00 x 10* » L eS) Jlaall ) an s ¢
AU G ki 4s 90 «N/C
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I, &Uﬂeﬁdﬂ{, I, @JBJ1oﬁdaﬁidﬁfggJ;J¢fchuéﬁ+Q dor go L Cnny
JM@JH‘&J‘&M*W‘EKUP ng]l.g‘.a.f 10q LhJJJe;JOJJUwamWJ

" o=-10q/4x0* (I
/ \ oc=-0/4z* O
oc=(0-109)/4> O

o=(-10g-0)/4="* O

Consider a conducting sphere of radius 1 = 1m and a conducting spherical shell of inner radius
r2 = 3m and outer radius »3 = 5m. The charge on the inner sphere is ()1 = —0.6C. The net
charge on the shell is zero.

a
b
c
d

Find the charge ()2 on the inner surface and the charge Q3 on the outer surface of the shell.
Find magnitude and direction of the electric field at point A between the sphere and the shell.
Find magnitude and direction of the electric field at point B inside the shell.

(
(
(
(

Moo G oktioe oaliga

Find magnitude and direction of the electric field at point C' outside the shell.

Solution:
(a) Gauss’s law implies that Q2 = —Q1 = +0.6uC.
Given that Q2 + )3 = 0 we infer Q3 = —0.6uC.

0.6C o
b) Fa = k———= = 1349N/C (inward). :
®) Ba = ks /C (inward) 1
(¢) E'g = 0inside conductor.

0.6uC
(d) Ec = k—E~ — 150N /C (inward).

(6m)2
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electric field between the two spherical- shells at distance » from the center.
Hint: surface area of a sphere = 4mr?.

A B 58 pelaes 45 by 5 €07 (g sbesy 0kl Clal A g Bl (n (Agee §5) (B g0 8 el 292y 02
35 0t JS2 e sa g LS S5 b planta Lty ¢ (B > @) Sum D7 o5 san o el i Al g Bika
Al giall (Pl ) Jhgeall Bk 2a 5l 6™ (5 gl Lagha S pdas Aiad AS Canal Cyay dualiiila 400 548 dialy e
Arr? =580 plas Aabiaa 58 el e r ey o g S0 Gpadaall
Al Al SNl e 3l ey it
You may use any of the given equations where needed.
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The charged conducting spherical shell has a 2m inner radius and a 4m outer radius. The charge
on the outer surface is Qext = 8nC. There is a point charge ), = 3nC at the center.

(a) Find the charge Q)i on the inner surface of the shell.

(b) Find the surface charge density oext on the outer surface of the shell.
(c) Find the electric flux ® g through a Gaussian sphere of radius » = 5m.

Solution:
(@) Qint = —Qp = —3nC.
Qext La—11 2 r
b) cext = —— = 3.98 x 10 C/m=~.
(b) Text 47 (4m)? /
C
(c) &5 = dext _ 04Nm? /C.
€0
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