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choose the correct answer

| Electric Charge-aglyml aisuill

eWhen a polythene rod gains a negative charge when it is rubbed with a cloth.
Which of the following statements best explains how this happens?
Sell e S s il clyluall 51 o amlady Sy e gl iy piloull ania camiy Lonie

Protons transfer from the cloth to the polythene rod (©) electrons transfer from the cloth to the

@ awidadl caas Jl Gilaall o csligigpd] Jaiis polythene rod
osidedlcpas Gl Giled)l o cligusIl Jaiis
(® Protons transfer to the cloth (d Electrons transfer to the cloth from the
from the polyethene rod polythene rod
idgdl cuas o Gilosll Gl esligigydl Jaiis el cuas go Gilasllaehs Gl eilioqisIl Jsiis
In the figure, two isolated bodies (A and B) are suspended freely. \ /
Which of the following can be correct about the charge type on the two bodies? » @
@ A:positive B: () A:negative (© A:negative d A: neutral
positive B: negative B: positive B: neutral

When you rub a polythene rod with a wool cloth, electrons are transferred from one to the other. @ 5
What charge does the polythene rod get? & -:’(?7 >
Y Lomasl o s lig i Jaiis cbgall o blad aelasy grinlgdll o casas yo aic
Sosialosll s mgle Joany il ain il Lo

Ui

(@ Positive ® Negative (© Neutral (d Can’t determine

eln the figure, there are two identical conducting balls. What is the charge of each ball after contact:
QLLO]LL”:I_VJBJS q.m.filo.m Lodl.uuUa.x.o dLl.Log.odL'iJS ng:JSﬁL”o.o

.
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e Which of the following represents the elementary charge?
(@  Charge of 1.6 electron

© 1.6 x 101° C

@ 1.6x107°C ® Charge of one proton

°W hich of the following can be correct about the charge equals +2 C
© 1.25 x 10*1° electrons (@ 2 protons

@ 2 electrons ® 1.25 % 10" protons

e How many electrons have been removed from a positively charged
electroscope if it has a net charge of 7.5 X 10711 C?
@ 4.7x108

2.1 x 1072 electrons
electrons

@ 7.5x 10 1lelectrons (@ 1.2 x 108 electrons  (©)

@ A piece of a metal with a charge of (+6.0C) contains (1.6 X 10*%electrons).
What is the number of protons in this piece?

Yizlhalloie Q.o CJLJngJ.L” nc lo (dgj-éjl 1.6 X 10+19) Qlc 69-’-'—"-’ (+6OC) Leniinds Jlo o azlho
© 5.35 x 10%? G) 2.15 x 10%°

@ 1.6 x 10° © 6.0 x 107

@A neutral conducting sphere has been charged with a charge (q = +5.2uC)
Which of the following is correct about the sphere?
?6}5."0.:91'9.@ oJT”d.O dl ( q= +5.2uC ) aiouiu alngo aaleio EJSCn.ia:xi'l
@ Gained 5.2 X 10~ ®protons ® Lost 5.2 x 10 %clectrons © Gained 3.2 x 10%3¢lectrons @ Lost 3.2 x 1013 electrons

@Which of the following is not a possible value for the net charge of a charged object?

@ -80x10"Y ® 32x10 @© -48x107% @ -88 x 1071°C
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A piece of a metal with a charge of (—12C) contains (3.6 X 10?°protons ).
What is the number of electrons in this piece?

Sazhsl |o:|_mo.oubg}1$.“”:|:|_c Lo .( wlgigp 3.6 X 1020 ) QJ.cdg.x:u (—12C) Lleniiods oo oo aehhd

O
uon

@  4.35x10%%lectron (o) 2.85x10*°electron () 1.6x10%° electron (g) 3.6 x 10?° electron

@ The figure shows a blue ball which initially has a charge of+6.4 x 1078 C, then it touches a neutral red
ball. After the balls are separated, the red ball has a charge of +2.6 x 1078 C,
What is the charge on the blue ball?

Jlasil agsainidl ahleio lpon 65 uoli oi. +6.4 x 1078 C ladl 6 latinis <185 838 JSil o591
$elsy i)l 6581 dinis o Lo +2.6 x 1078 € clyoall 8yl din cuarol iyl

@ 0C ©® -6.4x108C © +3.8x10%C @ -3.8x108C

metal sphere X, has an initial charge of —8 nC and an identical sphere Y, has an initial charge of
+6nC. The spheres are made to touch each other and then separated.
What is the net charge on sphere Y after separation?
Llasil 05 gl cuols +6nC ashull laiisy  assllho Y 638g . —8 nC alhi)l laiing « Xagawo 63

°

88V o < Ea el L

K

@“ wo conducting spheres have identical surface area. Sphere A has a charge of 4.50 xC Sphere B has a
charge of -2.40 uC. Spheres A and B are brought into momentary contact and separated to a distance of
2.50 cm. After contact, the charge on sphere A 1is:

- 22,40 pC ainis L) B 6,801 4.50 41C sgluss (A) 6,81 6 il atsllnio o b oliso o) lilogo oS
A 6_}S_”QJ.ccua_ﬁx_"d@¢ 2.50 cm aoluo [omm@dm]l.dlm (B)g (A) de_}SJIQn_o]Lﬁ

@ 1.05puC ® 6.90 uC © 3.45uC @ 2.10pC

-1nC © Dl © -8nC @ +6 nC

@One way to charge a neutral metallic with a positive charge is to do one of the following
?3]” :IQL‘J‘.OL.!.BJIS‘).I.J&_!Q.Q_O .- & ; .- kS " Jﬂlii.o 02_9_0 ) & éjb dml Ils e

@  Remove some electrons © Add some neutral atoms
aligIl aes alj] daleioll alpll jaes asls]
®  Add some electrons (@  Cutof a part of the object
il ae) aols] couall o cjo ghs
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When two neutral objects are rubbed against each other, the first one gains a net charge 3e
Which of the following statements is true

@  The second gains 3e and is positively charged ~ (©) The second loses 3e and is positively charged

ainuidl aungog 3e aulidl cuisy disuidl diogoge 3 ilillasay
@  The second loses 3e and is negatively charged (d) The second gains 3e and is negatively charged

@ You are rubbing a glass rod with a piece of silk; the glass rod loses 10! electrons
so the total charge of the silk rod is equal to

sl el il aindid] glo gyl 10 alojll cupallasdy gyall (o dehdy palsj cas s el

® +1.6nC ® —1.6nC © +1.6C @ ~1.6uC

@ A piece of a metal with a charge of (0C) contains (1.6 X 10%°protons ).
What is the number of electrons in this piece?

Saghalloim o iligyillllme o .( aligigu 1.6 X 102%) le ygini (0C) lamiiad jlo o dzhs
@ 1.6 x10%%electron (® 8.0 x 10%electron (© 3.2 x 102° electron @ 0.0 electron

ow many alpha particles are needed to produce a total charge of 2.5 x 10712 C?
(Hint: Each alpha particle contains two protons.)

rsigigps ole ol opms JS sgingareli 2.5 X 10712 C qlus &S dinds glis) dojlUl (o)l cilogmn ne Lo

@ 7.8x 107 © 7.8 x 10° © 1.5 x 107 G) 1.5 x 1077

Which of these quantities represent a real negative charge?
Sisssin dullu dindd Jiod cilaSloim (o

@ -l6e © +5e © +1.5e @ 3e

@ 0.5% of the electrons are removed from a 10 mg sphere of iron resulting in a net charge on the sphere.
What is the net charge removed from the iron sphere?

waall .68l Lle axolo aingds aic gl Lo gog casandl 40 110 mg lailis annns 65S o csligilll 0 %0.5 allj]
QQJ:IJ:IQJIBJS.” C;.oii:lg.ﬁ.é.o.” q.ds.” dinidl Lo

) Hint 26
:SO Avogadro number= 6.022x10?* atoms/mol — Molar mass = 0.056 kg/mol F eS 6
ron
&~ @ 22c¢ ©® 35¢ © 15¢ @ 43¢
7o)
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If we wanted a block of iron of mass 0.112 kg to acquire a positive charge of 0.01 C,
what fraction of the electrons would we have to remove?
Scsligpldll ¢po ailljl ke cuny galldui Lo, 0.01 € loojhaso dsngo dinuis 0.112 kg LailiS apaall oo aliS CuiSs ol Lol lal

Hint 26F
Avogadro number= 6.022x10%* atoms/mol — Molar mass = 0.056 kg/mol : 656
@  6.25x10'° ® 12x107" © 2.63x10"° @ 2.0x10”

@ What is the charge of the alpha particle which consist of (2p + 2N)

@ 0 © +2e © +4e @ -4e

—Insulators, Conductors, semiconductors, and superconductors

@ Which of the following is a material with the smallest resistance to conductivity
leJJ.mSJI J_l.ag.LU &oglﬁo J_ol eila saladl g QJTII o dl

@  Insulators ® Superconductors (© Conductors (d Semiconductors
Jilgsll aaslall gl Elogsll logoll ol

eWhich of the following are materials that have the largest resistance to the conduction of electricity?

@  Insulators ® Superconductors (© Conductors (d Semiconductors

Jijlgsll aalall M o ellogoll ellogoll oluisl

@Which of the following materials have (R — 00(})?
(R — 0Q )?la) aJtillalgoll yo sl

@  Insulators ® Superconductors (© Conductors (d Semiconductors

Jilg=ll asilo allngall Jiogill &llngoll Cl]l.og.o]]ol_uﬁ]

eWhich of the following statements about electrical conduction is true?
$ oSl Jrogill ye dngnm sl aljlell gl

(@ Insulators have low electrical resistance. (© Metals are good conductors of electricity .
-aassio asilymS doglaos Jjlgell sl byl 8240 cillngo ¢alsoll
v [ Electrical resistance of superconductors is zero at (@ Silicon and germanium are examples of
ZD room temperature. superconductors.
& oyl 8l dog o jon adilell cllngol) adlymll doglioll g<s .asslall cllogell Lle gUlio oguilopally oSl
©
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Which of the following are materials that have zero resistance to the conduction of electricity?
$ebymSIl J1ngil d3a0 doglio La) algo Lilll o ol

@  Insulators ® Superconductors (© Conductors (d Semiconductors
Jilgsll 3856 o llogall Juogill logall logoll ol
eWhich of the following materials have (R = 0Q)?
(R=09 )? o) il algoll yo 5]
@  Insulators ® Superconductors (© Conductors (d Semiconductors

Jjlg=ll as5ls allogoall Jungill allngoll cllngoll oluil

student performed an experiment to find the conductivity of some material,
Which piece of data tells him that this material is superconductor?

§ Jeogill asils alngo 61loll o dl 0D Q.LJI abildl o? Lo ,algoll Jaws adingialay) :UJQJ gd[_la ép]

@ R=0Q ® R=1600Q © R=102Q @ R=10°Q

@Why is copper a good conductor?

@ Its protons and electrons move readily (© It always has a negative charge

gy LeniliayiSllg Leniligigys <l jais il oy L) gy Lo Lash
® Its electrons move readily @ It can be insulated
gy lenilig i) ¢l yais dje glos ail

QWhich of the following statements is true about superconductors?
§ Jungill asslell cillngall ¢re il axill esljlll gi

@ Superconductors have zero (© A material can become superconductor when its temperature
resistance. drops below the material’s critical temperature.
cd&jLﬂJIngJJIQQjLQJIQ“.ogoJI o—ll LmJJIp anja JAeA il Loaic JLQQ.LI'&.&;LO qlog.o GJLoJle.ua.'ididS.oJ
. Jon Lm.LogLQo 63[0“&3}3J|6lejlqapdgato
® Superconductors doesn’t existin () All of the above.
room temperature G bo JS

Ei_é_pi”f)ﬂp qa_]noomg_‘i]]a_ojl.o.”u]LognJI
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@ Diamonds cannot be charged.
-ulodl gads S0y )

® Electrons can be easily removed from diamond.
. ulodl o dgemuy csligypilallj] <oy

@

By doping semiconductor with material can
acts as electrons receptor :

&ligriU JusiwoS Josti gl ooy dalos csllogall oluis] oxselniy
By conduct semiconductor to a negatively
charged object

aiouidl by ooy cllngoll oLuInl Juogus
_-l Charging
@An electroscope is used to

®

Electrostatic

Which of the following explains why diamond is classified as an insulator?

$JileS gulodl rini P yusy ol loo gl

(© The number of electrons in diamond is less

than the number of protons.

(@ Charges cannot move easily through diamond.

How do engineers produce extrinsic semiconductors of (n) type?

§ (1) gill o dsolall cillogall oluibl ygunimoll giiy @sS

(© By doping semiconductor with material can acts
as electron doners _ '
aligyiSlU aslasileS Jowi gl gSog algos csllingoll oluil oxelhiy
(@ By conduct semiconductor to a positively
charged object

dinidl cingo 0wy Jogo auis Jrogi Gapb e

RYJETANTR VAN | PPEEN T

shows figure the charging by

-va 1

@OO

@  detect electrical charge (© neutralize electrical charges
® remove electrons from an object (@ charge objects
il o gl 4% olusll o
@process of charging an object by touching it is
W o ol Gupb e Lo oums o dsloc
@ Triboelectric ®  Contact (© induction @  Grounding
el Juogill i syl

il yoauidl JSidl oibgs

®  Contact
Juogill

Triboelectric
el

@
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@roc@bmﬁ&lﬁ@gﬁﬁglml@bj@ing/hh@dﬁﬁgl

&5D

_&d_"dgn Lo o) d:x_ﬁ.l q.LLo.c

@ Tribbékesgtéetric ®  Cofact Contact (© @ductiguction (@ (@rou@iognding
KIAIN Juogill Jingill call el sanliflay;till

@ positively charged rod is brought near a charged electroscope: As a result of doing this,
the electroscope leaves move closer to each other: What is the charge on the electroscope?

rhedl lmasy oo ciglugyidl gligl ciyiss el Jeol dagii:ggaio wigSugyill go wiyally dinuidl Cngo cuirs gbgs

(© Itisneutral (d) Positive or Negative

@ Positive (© Negative

@ A negatively charged rod is brought near a charged electroscope. As a result of doing this,
the electroscope leaves move further apart. What is the charge on the electroscope?

el lmiey ge hyes ogugpiSll ol dyais el Jedl dagii goaio LgSugyiSll o Lyl dinidl el cipis gigy

(© Itis neutral (d Positive or Negative

@  Positive ®  Negative

@In the opposite figure the charge Q approaching an uncharged metal plate without touching it.
When you switch of the key S and then remove the charge Q. Which of the following is true?
0. ainidldlljl 03 S glivell gisaic Llmuoli gl ygr digniiio yué dyineo ingl o O diniill Lyiai jeloall JSill o
AEVEPIN P PV gi

Connector Wire

(© The metal plate remains uncharged
digadito jué axinwoll anglll Jlas

@ The plate has a negative charge
adlw aiouis Len angll
(@ unidentified the type of charge
dindiull egi ogyeo put

(® The plate has a positive charge
Zipg_o . & Lm-l aog_L"

@In the figure, a rod carrying a negative charge is brought close to an uncharged electroscope
without touching it. When the connection to the ground is removed and the rod is taken away.

Which of the following is true?
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gl adljlg ooyl Jlaill aljl aic auol gga ygaito jué SilymS ymao o il dinid Jooy cud ciyé) JSidl o oo
SR = oo ol oo gl

conductor

= Grouand

a ball and conductor are both negatively ~ (©)  a ball is positively charged, and conductor is

@  charged. negatively charged.
ainidl (Wl LomllS Jingollg 55, il il Jiogolly dindidl dngo 551
® aball and conductor are both positively (@ a ball is positively charged, and the conductor is
charged. uncharged.
dinil] ciogo lomlS Jagog 35S -ggaito yi Jingollg ciniil dsngo 5;<I

@ The diagram shows four steps for charging an electroscope in the wrong order.
What is the correct order of these steps?

Vcixlg_laa.”o;\_m.l eﬂa.njlu.u}dl s bJo[o.”a_x.uJ.lJLx Q.‘JLU_mSJUa_LodmﬁJQIgJoa &!JIJSJMI@.SOQJ

@ A—-B—C—D ©® D— C—A—B © D->A—>C—B @ D—B—A—-C

aYou bring a negatively charged rubber rod close to a grounded conductor without touching it. Then you
disconnect the ground. What is the sign of the charge on the conductor after you remove the charged rod?

Pl e alasi of auol yg1 Bigo Jogo go wiyally dinill lu Gblho ciyas jlask ogas

@ Negativecdlw (© no charge Jilsio

® Positiveuago (@ cannot be determined ansill (1 $as )

10| Page
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A neutral metal sphere is touched by a negatively charged metal rod. As a result, the sphere will be.... and
the metal rod will be ....

oizall cpaslly .6l g clli) dayiig dniddl cdlu o (s diaddl dbleio dgazo )5 Juo

@ Negative, positiveuago ,cdlu (© Positive, negativeclu . ciago

® Negative, negativecdlu «Jlu (d Positive, positivecisgo wingo

@ The figure below shows a negatively charged rod held close to, but not touching, a pair of conducting
spheres A & B, which are in contact with each other. While the rod is still held in place, sphere B is moved
away from sphere A. Which of the following statements is true about the charges in the two spheres?
Syl oo alinil e wlgn agll allall g1 (1) 851 e by () 8580 )i
Sphere A Sphere B
As <l B sl

Positivewsgo Positivecingo

Positivecingo Negativeclw
Negativecdlw Negativecdlw I
Negativeclw Positivecngo

A Negatively charged rod is brought close to the top of a neutral electroscope as shown to right side.
Which of the diagrams show the charge distribution on the electroscope?

d_oJ]” u_l[g_” O.o 290 go Lo dinuddl J:\l:u.o QJJ.mS wlas o ng_v_" ngI o uJ.EJLJ womdl uJLm LA d gig
SoigSugpall Le dinidl g1joi o591 sl JLSall sl

| +

@0 @ ®

@ e © T
® | P — @ "

- o
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A charged rod was placed near the disk of an electroscope, and the two leaves of the electroscope

opened, as shown in the figure.

What type of rod charge and what is the method of charging the electroscope?

JSidl 6 0590 9o LS il jlaiall lisjg ciatiog « lpmS jlaio (o ys o cipally ygaiio Las g
Sonall olicdl o das3b Log cupasll dinii cgi Lo

ton

O

type of rod charge method of charging ~
@ Positiveuago Inductionciall
® Positiveusgo Conduction Jngill
(© Negativecdlu Inductioncall
@ Negativeclu Conduction Jingill —

- Electrostatic Force —Coulomb’s Law

@ Evaluate the magnitude of the electrostatic force exchanged between the two charges q1 =+30 uC and
g2 = -40 uC separated by a distance of 9.0 cm

9.0 cm asluwo Lo.mJ.yJo.oJ q2 =-40 ,uCg q] = +30 ,uC dmﬂ]uudawlméuluug}mﬂlogﬂlﬂm :::)gi
@ 13x10°N ® 3x10°N © 3x10*N @ 1.8x10°N

@ The force between a charge of 25 uC and a charge of —10 uC is 8.0 N.
What is the separation between the two charges?

g'd.l..i.l.:;_ﬁ'.dl\J_J.Jct_oLm.o_” L3.0ON ¢ngJ —10 |J.C Lmﬂ:x.ﬁ.om_fijg 25 p.C [DJlmo&mﬁolcﬁgﬁqulmo
@ 0.28m ® 0.53m © 045m @ 0.15m

@ Two-point charges (q1=+ q) and (q2=- 3q) the distance between them is (25 cm), if the electrostatic force
between the two charges is (0.65 N) What is the value of second charge?

sriuSbiamgymSl s0all cilS Bl (25 €m) golus Lomisyisluall (91 = + ) 0 (42 = = 3q) gt o oliini
Sawilill ainil doss Lo (0.65 N)priinsidl

@ 12nC ® 12pC © 3.6puC @  3.6nC
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wo-point charges (+ q) and (- q) have the same magnitude and the distance between them is
(12 cm), if the electrostatic force between the two charges is (6.0 N) What is the value of each charge?

6981 cuils 15] (12 cm), m lagiy, @Sluallg jlasall yuss lag! (+ ) g (— ¢) liosil Yiadl
G8inu (J4 daié lo (6.0 N) uiinuidl ¢ duduiliwggsll

® 3.1uC © 8.9 uC @ 3.1nC

O
ton

@ 8.9nC

@T wo-point charges (+ q) and (- q) have the same magnitude and the distance between them is
(9.0 cm), if the electrostatic force between the two charges is (5.0 N) What is the value of each charge?

G545llugygall 698l Cuils 15] (9em), ;o lagin GSbuallg jladall yuai lag) (+ ) g (= @) Ylnbaill liadul
Sédinud (J5 doud lo (5.0 N) il gy

© 7.1 nC @ 7.1 uC

@  2.1nC ®  2.1pC

@Which of the following is correct for the D in the equation (D = 4k &)
that links the Coulomb constant (k) to the electrical permittivity coefficient (g)?

(e0) ?

@ m ® 4/m © d @ 1/m

@Which of the following is correct relationship between Coulomb's constant (k)
and the electrical permittivity coefficient €o? The insulating medium is the vacuum

élyall go Jjlsll gl €0 duspell asolowdl Jolzog (k) 00leS culs o dasmnll asllall Jioy Sl go

Keo! =/ 21 @ Keo =4m

@ Keo = " ) Keo = e ©
2T 41T

@Which of the following is correct for the unit of the D in the equation (D = K¢go )

that links the coulomb constant (k ) to the electrical permittivity coefficient (¢o ) ?
(D = Ke¢o ) qJ:Lv.o.”o.oD Bmgjis_uu.]be.m_ooll Laooi

g0ag Sl aolowll Joleo iyl aolowdly (k) 0glgS culs gus byyi o

@ N.m’C? ® N.m?’C? @© N.m?2C* (@ Constant withoutunit  sasg ygas culs
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1 Electrostatic
Chapter

wo charged spheres are 8.00 cm apart. They are moved closer to each other by
enough that the force on each of them increases four times. How far apart are they now?
JS olebpig0ll gall 6alyi) oSy Loy shiay syl ro lomio JS €uyyisl 8.00 cm aoluso Llamiss Jndi yliigadiio gbxS

@ 1r2=4cm ) r2 = 2cm © 1r2=16cm @ 1r2=12cm

@Two charged spheres are initially a distance d apart. The magnitude of the force on each
sphere is F. They are moved closer to each other such that the magnitude of the force on each

of them is 9F. By what factor has the distance between the two spheres changed?
o il lamSupai 05 F - ggluy iyl o JS Gle 85380l 898l jhso sldl 6 d dsluo lomiy Jasi ylidgadico gliyS
§ il dsbuoll ay i g3l Jolell go Lo, IF lomio JS Gle 85550]1 898l jhaso g9y cuny paedl lomas,

1 = = 1
@ X2 = §X1 © X2 9X1 © X2 3X1 G) X2 — §X1

@You place two charges a distance r apart. Then you double each charge and double the
distance between the charges. How does the force between the two charges change?

Sepsiindill s g5 s s priioninll g ool caelinig inidll JS aclias o 7. adluso Lomiss Jonds i g

@ The new force is twice as large. © The new force is four times smaller.
69all jhéo @os s2nall sqall .ilyo @iyl peal s1nall sgall
© The new force is half as large. @ The new force is the same.
Lawsi ;o 511201 598]1

.6g8J1 Jlhaso waid1aall sgall

Two electric charges in air ripple with a force F if each charge is doubled but the distance remains
constant, the magnitude of the repulsion force will be:
998w yoliill 898 jhso ylo aili doluoll clss go dinuis JS craclas Bl F 898 clgall ;6 ylisilymS oliiai ggoi

@ F/4 ) F/2 © 4F @ 2F

@T wo electric charges in air -separated by a distance r - attract with a force 40N if the

distance increased to 2r; the magnitude of the attraction force will be:
£ 21 Gl asluoll caljasluoll cialj sl 40N 898y yliloii 7 dsluo lomiys Jasi — clgall 6 glitlymS o liisd
: 99w ilaill 898 jhso olo

@ 10N © 160 N © 80N G) 20N
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1 Electrostatic
Chapter

Two positive point charges repel each other with force 0.36 N when their separation is 1.5 m.

'What force do they exert on each other when their separation is 1.0 m?
ol lamio JS Lmy 3§35 Gill 5981 Lo« 1.5 M Lomiys asluoll g% Loaic 0.36 N 8981 ylpoliis yliungo glidhsi o liisus
$1.0 M lomiu asluall g<i Loaic syl

@ 0.8IN ©® 0.16N © 0.24N @ 0.54 N

@ Two isolated charges, + q and — 2q, are 2 cm apart. If “F” is the magnitude of the force

acting on charge —2 q, what are the magnitude and direction of the force acting on charge +q?

—2 q ainsidl Gle 8535001 5gall Jhio g "F" IS 15].2 cm aoluo lomin Jnsi o+ § g— 2q cylilnsio liisis
§ + qaingidl Lle 5550)l 598l olasilg jhio Las

@ %F Toward charge - 2q © 2 F Away from charge - 2q
® F Away from charge - 2q (@ F Toward charge - 2q
-Q e
@ Two charged spheres are held a distance r apart, as shown in the figure bellow’s : Y J

Compare the force of sphere A on sphere B with the force of sphere B on sphere A
B sl ole 4 8)81895 oyls S JSidl 6 o590 9@ LoS « risluo lomiys Juasi ylidgasito ylipS

= = 1 1
@ FB = 3FA ® FB = FA © FB =5 FA @ FA = 5FB

@Two small spheres have equal charges q and are separated by a distance d. The force exerted on
each sphere by the other has magnitude F. If the charge on each sphere is doubled and d is halved,

the force on each sphere has magnitude
S8 g0 658 JS Gle lomio JS Gle 65580)1 6g8ll d. asluo lomins Jnaig g oliugluio oliaus lom] olipses liyS
)8 JS e s 58 0ll 6gall jlaso 1g<y,@nill (] asluoll cdsg 63S JS Lle ainsidl craclai B F. jlasoy

@ F ® 16F ©1 " sp @ 4F

@Three charges, A, B, and C, are located in a line, as shown below. What is the net force on charge B?
$(B) aiouidl Lle 6550l alanall sgall Lo QJL: Lloss a5g0 go oS .C B (A (sling &5 10g5

+85x<10"°C +3.1x10"°%C +6.4x%x10¢cC
fe— 4.2 cm | 2.9 cm —
@ 78 N toward A ® 210N toward C (© 78 N toward C d 130N toward A
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1 Electrostatic
Chapter

According to the figure, what is the magnitude of net force on q1?

$ gl e 60l ilnnoll 5gall jho Lo JSsidl lag

: 0.15 m
a2 2O L 2 a1 a3
— 4.0 ucC +3.0 uC —48.0 ucC
@ 64x 10°N ® 9.6x10°N © 48x10°N @ 00N

@In the figure, q1=-10.0 uC and q2=20.0 pC and q3= 30.0 pC the distances along the x— an axis is

measured in meters. Find the electrostatic force exerted on q3 due to the other two charges qland q2
Jioll dudo X- a jgaoll Job Gle iloluoll g3 = 30.0 uCq q2 = 20.0 uCeql = —10.0 uC J&idl ;0
42991 ysiioidl Gy g3 Gle 65800l S 5limg Sl 59all angl

q1i gz qs3
L= O f [+ -
0 1.0 2.0 3.0 X — axis

@ 1.05N, +y axis ® 1.35 to the left (© 1.05 N, to the right @ 1.05N, to the left

@The figure shows three protons and electron, which of the following represents the magnitude and

direction of the electrostatic force on the electron at the point of origin (0, 0)?

aie ga il Gle 83500l &S 5limg Sl 598l  olaly jhio Jiog oilll o ol ayiSlly ciligigys &5l J<ill oig,

$(0 .0) Jollas;
y‘Proton
(i o®
Proton ; e\e"“
«-@-d--0~- 3-@---> x
(l]l.(l) Proton
v
KX 1.6x 10-19 o i k x( 1.6 x 10719)2 - .
@ %to the positive y-axis © kx dxz > to the positive y-axis
kx1.6x1071° . . k x( 1.6 X 10719)2 . :
) X1 d>2< 1 to the negative y-axis @ X( dxz ) to the negative y-axis
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1 Electrostatic
Chapter

The figure shows two protons and electrons, which of the following represents the magnitude and
direction of the electrostatic force on the electron at the point of origin (0, 0)?

$(00) Jollahai aic geuill Lo 85360l xS silimgymSl sgall olaily jhio Jioy 3Vl o gl csiariflly wuigion JSill abgy

A
y ¢ Electron

d

k x 1.6 x 10719 - 4 k x(1.6 x 10719)2 S .
@ kxtexiez) d: to the positive y-axis O it dxz 2 to the positive y-axis

kx1.6x1071° : ; k x( 1.6 x 10719)2 . .
© d>2< —to the negative y-axis @ kx :2 2 to the negative y-axis

@What is the total of electrostatic forces Influencing the proton. In the opposite figure,
,Jsleal JSadl o0 -9gigpdl Gle 6358 ol axlsiliung sl sgsll dlnno g Lo

Electron .
3.0 cm
i ..... 40'““..
H Proton
3.0cm!
v
Electron @
@ 1.5x 102° N toward to the Left © 00N
©® 1.5x102° N toward to the right @ 9.2x 102N In direction that makes of

3

@The figure shows two identical positively charged balls hanging from the ceiling by insulated massless

ropes of equal length 1. What is the charge on each ball?
$658 JS ole ainuidl Lo

(9=9.81 m/s?)

m=0.5kg m=0.5kg
@ 9.1uC © 9.3x10'uc
©® 9.6uC @ 9.3uC
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Electrostatic
Chapter

The figure shows two identical positively charged balls hanging from the ceiling by insulated massless
ropes of equal length 1. What is the length 1?

- Jobll 6 giglusio alill e Jojeo Juo dlawlgy ciull o Ghis disdll Giiago eitillato wipS Sl oidgy

$ 1 JghJl Lo

(g=9.81 m/s?)

1.0uC
m=0.5kg m=0.5kg

@ 8.28cm © 15.98cm

© 4.28cm @ 0.68m

@ Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of
equal length as shown in the figure. What is the distance between the two charges?

Joball 6 gisgluio ALl ione guilgjeo gl dawlyy il o ygSu dlo 6 ylisleo dinidl luago ylisslaio o LiyS
(9=9.81 M/5)S ysimil] gy aolusadl Lo JSil 15 @b00 g Lo

9.6 uC 9.6 uC

m=0.2Kg m=0.2Kg
@ 3.0m © 0.5m
©® 1.5m

@ 1.0m

@Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of
equal length as shown in the figure. What is the mass for each ball?

9 izgluio il Gione yuilgjeo gulo dawlgy @il o gl dlo 6 ylidleo dindid] yriuago ylisylaio o5y

$31S JS LiS Lo JSial 6 0590 9 LoS Johall
(g=9.81 m/s?)

9.6 uC
(9]
o10)
Sl @ o0.2ke © 0.6kg
s ©® 0.5kg @ 1.0kg
b
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1 Electrostatic
Chapter

Two identical positively charged balls hanging at rest from the ceiling by insulated massless ropes of
equal length as shown in the figure. What is the mass for each ball?

Joball o yinglusio alill Gione yuidgjeo gulio dlawlgs wbull o Yol Ao 6 ylisleo dinuidl iungo Ylisilhio yliyS
§6JSJS&.US [oJS.ﬁnJIQoe.og.og.m [PRS
(g=9.81 m/s?)

9.6 uC
@ 0.2kg © 0.6kg
©® 0.5kg @ 1.0kg

@In the figure, the balls were given the same amount of charge, they repel and become to equilibrium as

shown, the weight of each ball is 1.20 N, if r = 0.10 m. What is the magnitude of the charge on each of them

. 1.20 N,(")JS JS JJ9 coOg0 g LoS &JIJ-?I b Q.o Cxo_g.alg J.oLug cdingidl J]:L&o JuQj db}S ng:}.o.” JS_&_” Qo
lomio JS Llec ainidl jhéo g Lo 7 = 0.10 mesls 3]

@ 1.0pC
© 1.2x10°C

@Two identical charged balls hang from the ceiling by insulated ropes of equal length, £=0.8m.

A charge q=10.2uC is applied to each ball. Then the two balls hang at rest, and each supporting rope has an

angle of 24.0° with respect to the vertical What is the mass of each ball?

Gubi 0, l=0.8m.  Jglll 6 yugluio ulgjzo ulis dnwlys woull yo ylisylhio ylilgasiie yliyS Hhis

QJ.I.II_}JJ q_Lou[J °24.0 Lm_ml_u: q_lgquJ J_m JSg ¢dgs.m b o—° db}SJIQJ:Lu" 0J . 6}5 JS Q_l_c q=102 ,uC dioul
96,8 JS alis Lo

q=10.2uC =10.2uC
@ 0.51kg
® 0.57kg
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1 Electrostatic
Chapter

uony

O

L

@ Three charged spheres are at positions shown in the figure. Which one of the following diagrams
represent the direction of the net force acting on charged sphere B?

6381 e 83380)l alanoll 8gall oloil Jiay all csle o)l gi JSidl 6 dabgoll gblgall 6 digadiio cilyS &lli aogs

§( B) aigasiall
-2q . 6 +2q
@«
@ « ® T © - @ !
@ Two positive charges each of magnitude q are positioned on (y=+a and y=-a) as shown
qe® a+

where should we put a third charge Q on the y-axis such that the net force on the charge Q is zero.
ole Q dllilldindidl gai gl ooy il gbg0 9o LS (Y = +a 9y = @) leicgigo g Lojhio lomio JS ylisago yliiai
]Jn.o ggm Q uo_ﬁ'dloj.ciilos.o.”ﬁgﬁjldgﬁfi Cungy Jgg.a_”

-a

@  y=0 ® y=2a ©  y=f2a @ y=

@The figure shows two points charges, where can the electrostatic force be absent?
N q.nS._g:lLuugJ.mS." Bg.ﬁJI o1z u' dS.oJ dJI ¢d.u.|afu Lol JSJIL” 209

1 62 3 G 4

@ 1 20.0 uC _ -, 20.0pC @ 4

@The figure shows two points charges, where can the electrostatic force be absent?

§ &S ibigpal 69all or2is l oy ol cibs giinds JSil o094

1 -_— 2 3 o 4
— 0.2 3.2 nc
@ 1 ) 2 © 3 @ 4

@charge QI is positioned on the x-axis at x = a. Where should a charge Q2 =-4Q1 be placed to
produce a net electrostatic force of zero on a third charge, Q3 = Q1, located at the origin?

LS lwg S 698l gg<i Cuny Q2 = —4Q1 dinsidl gbg wou ol X = @ jgaodlaicx jgaoll Jle OF dinuidl cing
Sdollabngiaic aeslgll 03 = OI « &llill aindid] Lle jon gglus dlaso

@ atx=-a ® atx =-2a © atx=2a (d at the origin
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1 Electrostatic
Chapter

O
uony

L

@A charge Q1 = Q is positioned on the x axis at x = a. Where should a charge Q2 = 9Q be placed
to produce a net electric force of zero on charge placed at the origin
_}nadngqua;x_oun.mSE)g.oeLu]l Q2 = 9Q m&JIg_agungJlx =d. 2icX Jg:x.o.”QJ.cQ] = ch:u'ixduzag
Jollahsiaic degigoll ainddl e

@ atx=-3a ®) atx =-2a © atx=2a d atx=3a

@A point charge +3q is located at the origin, and a point charge -q is located on the x-axis at
D=0.500 m. At what location on the x-axis will a third charge, q., experience no net force from the
other two charges?
olc gdgo gi?b.ro D= 0.500m aic x jga0ll Ll -q ashsill dinuid] giig  Joll ihsiaicq 3+ adhaill dinidl géi
§ el yuiinuid] o dlnno sgal b yeii V) g. @il aisuid] gas x jgaoll

@ 0.68m ) 1.28m © 1.18m @ 0.500m

@ Two-point charges are fixed on the x-axis: q1 = 6.0 pC is located at the origin, O, with x1 = 0.0 cm,
and g2 =-3.0 uC is located at point A, with x2 = 8.0 cm. Where should a third charge, g3, be placed
on the x-axis so that the total electrostatic force acting on it is zero?
Aihailaic g2 = -3.0 uC gx1 = 0.0 cm .0 Jollihaiaic x: g1 = 6.0 uC jgo.0ll Lle yliidio yliisui aogi
lenele 660l axl Sl xS ciling ym Sl g8l g<i Cuuny X jganll Lle (3 cailli)] ainill gog ciny ol X2 = 8.0 cm

1 q> [P
Q 9 >
O A
@ 19cm © 8.0 cm © 0.0cm @ 27cm

@ Three-point charges are placed at the vertices of a right triangle as in the adjacent figure, If
The air surrounded the charges, q1 = 6.0 pCand g2 = 8.0 uCq3 = —q2
&bl clgemll blal «ggloodl J<uidl o9 LS asgl il wilall edioll Juge aic blaill agll cilisuill gogs
Calculate the magnitude and direction of the electric force for charge q3
q3ainsid] lewlailg auye$l 6gsll jlaso cousl y
di
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1 Electrostatic
Chapter

A charge of +10 xC is placed at the origin. Two other charges of —20 uC each are placed at equal
distances from the origin as shown below.

alnii oo asglurio aoluo 2ic lomio JS —20 4C lomio JS oyisysl litos crwig . Joll ahaiaic +10 pC aisd
.oLial o590 go LS cJ.o]"

Calculate the magnitude and the direction of the net electric force on the +10uC charge
+10 4C dinidl le 8530l ilnaoll iy ymSl sgall olailg jhio crmal 7

+10 uC -20 pc

" 20u

_620.0cm

@ Three-point charges are placed as shown in the figure:
s JSidl 6 gbg0 9o LoS blaill 4l cilisuidl @bgs
A-Calculate the magnitude of the resultant electrostatic force acting on the charge -7.0 pc.
—7.0 pc. il Gle 8340l ilnnoll ixlsilimgpenS$Il 598l jhio Couwnl
B-Find the direction of the resultant electrostatic force acting on the charge -7.0 pC.
(By finding the angle)
(alouls asglil) —7.0 pC.ainuddl e 6 340)l alnnoll axlsiling yn$Il 692l olail 201

‘ +8.0 uC

i +9.0 uC

Ocm —»

N

70 HC <43.0cm
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1 Electrostatic
Chapter

Three electrons are located at the vertices of an equilateral triangle, one at each vertex

The length of one side of the trianglq is ‘(d = 10 nm).
(d = 1.0 nm) ogl.uu Ediall g]Lol sl JgJo O”IJ JS aic mlg zg]Lﬁ'\j" dgl.uu.o ¢Edio JUQc) aic ClngJJSJ! Gl 10gj

What is the magnitude of the net electrostatic force on each electron
-e

S JS Gle 8380l danoll 48iluug Sl 98l jhao Lo

@ Three charges are located in the xy -plane as shown below. Charge Q = 5.0 uC is located at the
origin, charge g1 =-3.0 pC is located on the +y -axis, a distance d1 = 4.0 cm from Q and charge

q2 =-2.0 uC is located on the +x -axis, a distance d2 =2.0 cm from Q
dinillg Joll abasiaic Q = 5.0 pC ainil gsi. Jouwll gidgo g LoS sgiumoll XY - gimoll b cilinis &l angs
aggaoll x+ Lle gdi o 2= -2.0paisuidlg Q o d1 =4.0 cm asluwollg + Y g0l Jle g1 0q1 =-3.0 1
Qo d2=2.0 c m asluwo

A. Determine the magnitude of the net force on the charge Q
B. Determine the direction (angle from the +x -axis) of the net force. q4 .

Qainsill Gle 65350l ilanoll 5gall olail g jlago 1agl
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1 Electrostatic
Chapter

O

The charges g1 =2.00 x 107C, g2 =—4.00 x 10C, and g3 = 1.00 x 107’C, are placed at the
corners of the triangle shown below. What is the net force on q1?

abgoll élioll Llgjaic dcgigo. gl =2.00 x 107C, g2 =—4.00 x 107C, and g3 = 1.00 x 107C, csliaidl
§ gl le 6 5550)l ilnnoll gall Lo . Jauwll

91

40m

@ Four identical charged particles (@ = +10.0 pC) are located on the corners of a rectangle as shown
in Figure. The dimensions of the rectangle are L=60.0 cm and W= 15.0 cm.
Calculate the magnitude and the direction of the total electric force exerted on
the charge at the lower left corner by the other three charges.
Jebiuollaled. JSill 56 i5g0 g LoS Juboimo Llgj ole @83 (q =+10.0 pC ) désllaio digasico cilopua dsy)l
syudlaglfl 5o dinidl Gle Gle dgiroll Sl ay Sl 59l oloiilg jhago ciwsl W= 15.0 cmglL=60.0 cm
sl el o liogidl dhwlgs adewdl

)
q q
W

—X
8 A
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1 Electrostatic
Chapter

Find the magnitude and direction of the electrostatic force acting on the electron in the figure.
JSidl 6 oSl Gle 6 ig0ll 48 siliung Sl 5gall olaiilg jhado 2ol

Proton

O

! .00 cm
7 —@ Electron

@ In the figure, the net electrostatic force on charge QA is zero. If QA =+1.00 nC,
determine the magnitude of Qo.

04 = +1.00 nC, sl il ]:p.a 69[-‘“3 04 aiouidl Gl 8580l dlasoll axlliuug eIl 8gall . JSi o9

y QO.J]::.&.o :::)g[b
ceee b Qy ?
X
-1.00 nC
a
.. %
-1.00 nC ° (+2a, -2a)
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