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1.2 Electric Charge

J9Y1 Basgll oy

7:28 AM

Al sl ddai) 1.2

Sunday, September 1, 2024

1
Which of the following expressions fhasaua ) il jpadll )
is correct? |
1C=1A/m | 1C=1A/s? 1C=1A/s | 1C=1As
2
How many electrons does it take to W )ik A a4 ) il g S 23 oS
make 1.00 C of charge? ‘1.00C
1.60x10%e | 6.60 x 10" 6.24x10% | 6.66 x 10'7e
\ \8
N:ﬂ_—_ = 624 xlo
¢ V.6x\¢

3

The hinged conductor moves away from
the fixed conductor if a charge is applied
to the electroscope, because

Juagall (£ s Alabay Juatial) Jua gall & 2
Y Al g CLES)) G aie i)

Like charge repel each other

Unlike charge repel each other

=6

cS\le AL AfLaial) ciliaudl) $5 Aaa ) el
i Like charge attract each other Unlike charge attract each other
L rg rg
RN Y ilad ALl ciliadd) ilas ddlidal) ciliadd)
A T Csw 4 :
4 Z{Xi-cr | I We wanted a block of iron of mass 3.25 3.25 kg Al gaa Gl S @) Ba ) 1)
UWS:\.& kg to acquire a positive charge of 0.100 C, . 0.100C W jldia daa ga Al
= what fraction of the electrons would we

have to remove?

Tge i ) gliad Al cilig AN A La

Fe

26

a-\

GoomonC =l

-joo C

M= 325\<9 ’L(,_)Nib_;_r_— 2

©-25%0

e Ty .bxen”

\it

€

26
2o ¥

’\‘\'GW’\/J_;@)S\M._ M NARZ - & 1\5qu\0)><€ o
563
_ \Q
{25 X\O\_'(' - Q.08 %
4.08F y\o2®
EeTREES 1 ity b i glad 3L
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5

Which of the following statements is/are true regarding electri es?

¢ il gl il Apanillf(daiana i) i lad) i
I. Like charges attract N udlats Alilaial) ciliall)
11. Unlike charges attract £ ilal dilida]) cliadl)

I11. If a neutral object gains electrons, it becomes positively charged
Ll G gafrsnay g i) Jolatia paan (andS Jaric
IV. If a neutral object loses electrons, it becomes positively charge
RS i 54 Tumay il g sl JJ\.::LAH@«.‘J‘—
j —

I and III II and I
Tand IV IT and IV
/\,‘_3}‘:7 N +
6 A

A negatively charged conductor attracts a Al g c..@&an_}uu 3:&3- Jaxs Juaga
second object. The second object could be § AV acall Al Aadaua 400 <l ladl )

which of the following? dua ga dindi Jass Jage
I. A conductor with positive net e Cadia sk Jaga I
charge P gada sk Je NI

II. A conductor with zero net charge
III.  An insulator with zero net charge

I only II only
I and IIT only I 11, or 111
7 P
Which of the following is not a possible ] Al g Ao (a3 Y 4N ) o
value for the net charge of a charged SO gadia
object? .
“~~4.8x107 C -8.0x107"c =5¢ (]
X —-8.8x1071°C 3.2x10°°C = 2 o
Ne Briel oo
N 9. \-GX\O-H_(?
"o ne=38u5 - sse
1-6 x\o7'9
pSiles plua e Ugui ¥ 2 il 38 i glad 5L
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Qﬁ}\ T L};@U ) Gl 5NN ) ;&/\d;;
8

which of the following is taking place?

When a metal plate is given a positive charge,

¢ 38 sl o Lo Shaay L Laa )

S daa ga ddad

Protons (pogitive charges) are transferred to the plate from another object .
5 ) AT paan o (A gl cibiaill) G i g ) S

Electrons (negative charges) are transferred from the plate to another object.
A anad N 7 sl GRY( Atlall cilialdl) il g 5SI) Jadis

Electrons (negative charges) are tFansferred from the plate to another object, and
protons (positive charges) are also transferred to the plate from another object
(G pall Cliadd) ) Lyl cligig ) Jailig Al ased ) g oll) o (Aadlaad) Qliall) ) il g Hsy) Jadis
X gst ) AT pns

It depends on whether the object conveying the charge is a conductor or an
insulator

X e Al S ga Al JBLN avead) S La 1) S GU3 Salny

9

One way to charge a neutral metallic
object with a positive charge is to do one
of the following:

aal Adadll Jalada g 318 sl SUA O (2 )
1 A pe Aol dls) 30k

Remove some electrons

Add some neutral atoms

pead) ) Gl g 3K ans £ 330) Adalatall b AN s ABLl)
Add some electrons Cut out a part of the object
) ) i g ) pan Al peaadl (04 £ 5 pdad

10

One way to charge a neutral metallic
object with a negative charge is to do one
of the following:

aa) Adadll Jalada ¢ 38 s A O (2 )
b Al L 4lus) (35

Remove some electrons

prandl ) Sl g SN pars £ 530

Add some neutral atoms
Adalaial) @) AN Glamg AdL)

Add some electrons
peadd) ) Sl g 5SN ans t—uL\A\

Cut out a part of the object
aaall Ga g ja éhl

pSile s el (pa Uigaali ¥

Page 3203 jde S0
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11

The figure shows a blue ball which
initially has a charge of +6.4 X 1078¢,
Then it touches a neutral red ball. After
the balls are separated, the red ball has a
charge of (+2.6 X 1072C, what the
charge on the blue ball ?

L\M\@Mmu;&,js,sdu\ez,,
58 w4 (6.4 X 107°C) .;,ﬁ.:m
diad Caval (8 Jladi) any 383 ¢) jas

.(+2.6 X 1078C) gy Fhoaadl 38

Teld 3N 58 ddadi La

+3.8 X 10~%C
—3.8 x 1078%C
A —6.4 X 1078C g
Ia+VB = YhriR o aee i\ 22 6K19
641504 6 = Qp 4 L-6XO da=2.20\58c
12 NedNe
A piece of metal with a charge of (—6.4 C) | & s5a3 (—6.4 C) il ira (o dakid
contains (2.0 X 10%°) protons. Y Lisies (2.0 x 1029
What is the number of electrons in this Sdakil) o2 b Gy ) ax L
piece?
1.6 x 10%%¢lectrons X 4.0 x 10*°¢lectrons
2.0 x 10%%lectrons y 2.4 X 10*%lectrons
o
9= (Np-NeHe _bx10Y 2 2.oxl0*_ Ve

—-64_[9_0Xl02w N&\xléxl()?

Ne.- 9.0 XLQZQ + LX

I3

—
\-byg! l.ong 1Y =2-4 XLOZO
13 4+
A glass rod is charged by friction during 13 x 1010 i dllally lgdad o3 dala ) (3l
which 13 x 10'° electrons are removed U g gl
from the rod. Gl dai La
What is the charge on the rod?
-208nC X +8.12 nC
640nC X +20.8 nC
M) =\
% - Ne Q- 1230!® x\-6xi¢ 1. 90.8110
= 20-3n (
alile s plua oy Uiguai Y 4 Al b L glad 3L
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~Ne
N

~

NQ, 14 N@ =7
What the charge of an ion contains (11 10) 5 (@Uisign 11) o g 5iaa G dad e
protons) and (10 electrons) ? § (il g a8l

e

N
q C/N\? _JOQQM gx\O

L65tC

15

An object has a charge of (—6.4 x 107%C) , How
many electrons must it lose or gain in order for its
charge to become (—1.2 x 107%C)?

25 1 (=6.4 X 1075C) 4iiad pusa
WSy o) iy O i (A1) g S
¢ (—1.2 X 1078C) Aliads gl

A9 —-2 0> = (64xl6% s
N="E » C =3 2gxto 2

Which of the following systems has the
largest negative charge?

16 —
ng L) Ga gl

—C 4DE= AR cligiypand g 2aly 09 58N g =9
(N__B\n 5890 (N-3) 9 G958 g GFgps g adiadi 20 46
T /< 1.3 lnsul'itors, Cond’ucﬁ)rs Semiconductors and Super conductors.
“S/Né 3=-3e gl ARl Dl gall § s gall sladi g cidlaa gall 5 JJ) g2l 1.3
17 )
Which of the following is an example of a € bl gall sladl o JUia 403 G4 g)
semiconductor? -
Copper | Silicon Wood [ Glass
18 Rzo ]
Which of the following materials that have zero O A i da gl Lgd AL 31 gall 3 )
resistance to the conduction of electricity? SAail g dabea pal) Eua
Semiconductors Insulators
M gall sladii Jilsadl
Conductors Super conductors
g gall Jaa 5il) ARN8 Sl gal)
ASile s plua (oo U gaali ¥ 5 iy 38 L ghad 58
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Which of the following statements is correct Juagill (o dasaa Al ol jladl (a4 )
about electrical conductivity? Sk sl

A )
Sﬁ@?ﬂi—g&gﬂanium are examples of superconductors.
W o gSh 1 405 s gl o pgslasply (ool yng

% Ipsulators have low electrical resistance

Lo duiaia &y 4 daglia Lyl J5) gl

} 2 Electrical resistance of superconductors is zero at room temperature
Y T I GG ) et e (g kel Jana g1 ARiE ias gl Al )1 a gliall () 983

Metals gre good conductors of electricity
el sl S cdlaga il JlAN jlad

20

Which of the following statements is not correct Juagill (8 dasaia 1o AU Qi jlad) (e )
about electrical conductivity? TSl

Silicon and germanium are examples of semiconductors.
L ey gl o psiasalls GsSibund) ylay

— Insulators have low electrical resistance

A o disia dty S daslia Lyl J 1 gal

I/Electrical resistance of superconductors is zero at very low temperature
daidial) 5yl adl Cla i 5 ke (g ghedd Juua gl AR CDla gall Ay S Laglial) 9SS

Metals are good conductors of electricity
£l Sl B CBla ga &l Al a3

E A RN %;).@f%i

How does an electrical conductor differ from an | St 4<) J il (8 A S Jua gall ilidy s
electrical insulator?

Electrical cha move more easily in a conductor than in an insulator
L7 3ok 1 fi sl o W il S a2 & a8

The conductor has more charges than the insulator
Jotad) ciliad e A1 e gall ciliad

Electrical charges move more easily in insulators than in conductors
X bl gally & e J 31 gad) (B A g Aol gl Sliandid) & 2

A conductor has a larger number of electrons

X g AN G ST a0 dgal Jua gal)

pSile s el (pa Uigaali ¥ 6 iy 38 gl 518
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1.4 Electrostatic Charging

S s S i) 1.4

22
The figure shows charging by ....... | cervrveeennecnnns a3 ) JSEY) g g
Triboelectric Grounding
: : LN oas
Induction Contact
... P P Sl Jaea s}
23
The figure shows charging by ....... | .oereeereereneenee. Al g ) JSB) gl
o Triboelectric Grounding
" &) oA lal
” ‘ Induction Contact
ald) S g3l
24

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

e 05 A e i Gl g o f G JSA)
sl 3k (8 Al S LS ad dglaal
! graneal) ai A Cn  Laa i

7%

N N
P& o

A

D—>A —+C » B hA—s B—sC— B
[ID—Cc— A— B D— B A—> C
Alile s el (a Uguui ¥ 7 ity 34b L glal 508
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The figure below shows two identical
charged objects (A, B) before contact.
According to the law of conservation of
charge, what is the charge of each object
after contact?

(i gadia Galilaia Guac 0Ud) JS&) gl g
Loatill 3 ( B:A)
‘Mimwuh
Somwadlal) day aan JS Ao La

100e—

50e—

D

Y,
& ®

75, 50,

2 9

0.0 @

o0 AVBO - F5e
A

26

A metal sphere X has an initial net
charge of -6 x 10°° C and an identical
sphere Y has an initial net charge of +2
% 10°° C. The spheres touch each other

-6 x10° Cadaddl X Jua 598 Jaga
+2x 100 C Las Al Jilaa Y A 98 Jaga
Laguiany 08 Laghuad o3 o5 (3 gal) (s 13)
Juad 3y X Jaaipall o ASH Al ke L

and then separate. What is the § Olaa gal)
net charge on sphere X after the spheres
have separated?

0C -4 x 10 ~°C

2 x10-%C A -6x10-°¢C
-b =0 _
—f%lo “x2x\0 "~ _9x|5°C
N
plile s lua ¢y U gauli ¥ 8 Al 3ab L glad 5L
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Two identical conductors A and B are neutral, | {swadliag (ulalaia B gA (alilaia (ula ga

touching and connected to a switch S, a Aala ) (dbe G 0 21 ¢ S likay Cplualiag
positively charged glass rod is approximated 1 JSAI gl ga LS A 0 Ay 4 gadia
as shown in the figure: Ctlaa gall Slay) ol AaTh 23S #Uidal) 36 dic
When the switch S is closed, then it is opened ZL 3 Gl ) &l Laguan; (8
, then the two connectors are seperated, then ¢ Juaga JS dadi La

remove the glass rod
What is the charge of each conductor?

Gomospe B
WAL A

28
Two identical conductors A and B are neutral, Olilaia B gA alilaia (b ga
touching and connected to a switch S, a positively e S glitay Galeaia g (peaadlia g
charged glass rod is approximated as shown in the Lady &jgadia Aiala  (ibes S
figure: 200 i ga Las| 4 5o
When the switch S is closed, then opened , then dlay) o fadd SIS Uikl (36 dic
remove the glass rod, then the two conductors are 08 Ol gall da) Bl 3N (Bl
separated o
What is the charge of each conductor? ¢ Juaga Js diadi L

TP D A
s/ P’ B

ASile s plua (oo U gaali ¥ 9 iy 38 gl 518
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An uncharged metal plate (P) is connected by a
conductor to ground through a switch (S). The
switch (S) is initially closed. A negative charge -
Q is brought close to P without touching it and
then the switch (S) is opened. After the switch
(S) is open, the negative charge -Q is removed.
After the negative charge -Q is removed,

what is the charge on the plate (P)?

2 a il dasa (P) Gsada 48 Auar gl
— 49) it
Al doads a8 )_C‘-"“‘ oS dglad 2
S gllal o ol dadd §) GU P EMN 04 -Q
CF -Q Al Liall) Cada) S plidal) pid sy
e Pl

L) Lalll slay) 32y P ol Ladi L

© 1"' ald) a9 Al i
= Ggan ek e
30
In the figure, a rod carrying a negative charge is Aadi Jany (Gl cu 6 2 g gall JSAI (2
brought close to an uncharged electroscope O 093 Gndia pb (Al ygS CILES (e Al
without touching it. When the connection PR

to the ground is removed and the rod is taken
away.

Which of the following is true?

A-a ball and conductor are both negatively charged.
B- a ball and conductor are both positively charged.
C- a ball is positively charged, and conductor is

Sl) a8 s Sl Juaid 0
Shaaua 400 @l )

Al Liady Juagall 38 S0 (a JS Gada— A
Ao ga dialy Juagall 53 8N (a JS (2l —B
Juagall 5 A ga Ly 5 Sl (i — C

negatively charged. ]
D- a ball is positively charged, and the conductor is Juapall g A ga ddady 5 SN (add - D
uncharged. Adad (e
S S A B
A s —_—
™
e o C D
i
ASile s plua (oo U gaali ¥ 10 iy 38 gl 518
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A spherical conductor is on an insulating
stand, as shown in the figure below.

A negatively charged rod is brought close
to the sphere but does not touch the
sphere. Which of the following describes
the resulting charge on the sphere?

A. Positive

B. Negative

C. No net charge, but the sphere is polarized
with positive charge on the left side

D. No net charge, but the sphere is polarized
with negative charge on the left side

E. No net charge and no polarization

L) (S B el ga LaS ke Jala o (58 Juaga

$ 3 Jum gl o Al Ay A g (Bt o i 23

B ) ga

Aaaall Liall) paaa Jy ciuald 400 i jlad) gl
S A Jagall o

G- A

Xlu-B

q;;ay-.ﬂldad I 08l g Abaaa ddad Jaas ¥ - C
Mﬂ,'\.}huhiagtM|Q3$:
Cuag Cliall) Jaad a0 (Sl g Alaas Ao Jaaa ¥ - D
Guagall juul) uilad) o Al diall) ¢ 585
Gliadill Juabta ¥ gilaaa dad L g¥ - F

A B
C D E
32
A positively charged rod is brought LS (ha A g Aandy & gadia (Gl G i &3
close to a charged electroscope. What is Osaia AlgS

the charge on the electroscope?

I. Negative if the leaves fall

I1. Positive if the leaves move apart
II1. Negative if the leaves don’t move

V*:vat.,. ) iles)) dia ¢ g La
8,0l ey i 13 Al X
sl 5 W@ I

K el ST A1 Al I

. I only
x> o "
* 11 only
I and II only
II and III only
ASile s plua (oo U gaali ¥ 1 iy 38 L ghad 58
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Which of the following figures show an
electroscope that is charged by
conduction using a positively charged
rod?

Aiad a3 il e CiLES Sias AU JSEY) G o)
¢ A ga Aady 4 gadia (s aladinls Jus gl

1.5 Electrostatic Force — Coulomb’s law 815 (8 — duSlin g 4! 5 68l 1.5

34

Consider two protons placed near one another
with no other objects close by. They would:

A. accelerate away from each other.

B. remain motionless.

C. accelerate toward each other.

D. be pulled together at constant speed.

E. move away from each other at constant

2352 V) Lagudans (0a O B (g0 2 399 a8
ORI O (Laga B 5 A aluaal
LAY 08 1anisa Lagia 38 g L — A

oSl Lagia 38 i B

DAY o'l ke Laghia M8 g Uy - C
AU g Lagudaay gad Jludlals D

A e juy Laguiany (8 (palaa (S 2L - E

speed.
A B C D E
F
@—>+
pliles plua (e Ugudi ¥ 12 iy 38 i gl 58
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Object A and object B are separated by
distance d. Object A has charge + q, and
object B has charge — 2q.

Object A has a force of magnitude F
exerted on it by object B.

What are the magnitude and direction of
the force exerted on object B?

Adlsa Lags Jualli Lagdis Joaili By A Glanen
pead) Jany 4 Aad A el Jaas d
F LA )aia 5 g8y A aadl 1Y) —2q 4aiB
B asaall 5 Jigall 5 gRl) olad) g laka Lad

L

S e Lo A pedd) 8 s

A pead) sl

F
A sfafolai

36

The Coulomb constant, Kk, has a value of
8.99 x 10°N - m?/C?. The electric

.8.99 x 10°N - m?/C?% 4iad K aslys culs

B as gy B 1Al Aalacd) Jalza

permittivity of free space, gy, has the A.N-m?/C2.
units B.N-m/C.
A.N-m?/C?. C.C/(N-m).
B.N-m/C. D. C*/(N-m?).
C.C/(N-m).
D. C2/(N - m?).

A B C D

37

Which of the following is correct for the D
in the equation (D = 4k g,)

that links the Coulomb constant (k) to the
electrical permittivity coefficient (gg) ?

¢ (D = 4K gp) Dalaall & D i) jlaka L
Labacdl Jalaa (£9) 3 ashss @bl (k) S
§E1AN Jaald) Alla A Ay gl

™ 1/m

4/

=Tre,

alile s mlua (pa Ui ¥

Page 42p35 yic (JU
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F': K@%)(ZQ’D
(2)*
SN

38

You place two charges a distance r apart , then
you double each of the charges and double the
distance between them.

How does the force exerted between the two
charges change?

A r Al Laghy Jaaili Cuay (piiad Caud g 13)
Lagis Adlusal) il g (ouiia ) (e S ciielia

¢ Oaiadd) (s Ad ghual) 3 gRN) laRa pslaw auSE

The new force is half as large
DMRal) 138 cdead Sasaad) 3 gal) () S

The new force is twice as large
Jlaial) 138 Ciraa Sasaadl 5 gall () g

SN (7’

|

The new force is the same
dodi ) aRally Basaad) 5 gl ()9S

The new force is four times larger
i) dag L Sasaadl 5 gA) & Fiw

39

What do the forces acting on charge qs in
the figure below indicate regarding the
signs of the three charges?

JS& B gy Ll A5 00 (5 bl adle Ju5 1) La

WY

¢ El Clisil) @) L) (e gads slidl

4

o

Fibs g3

1 1
1 |
1 |
X1

Fass |
!

X3

Al SOGY clialll) JS

T 94 OGN ekl JS

Lagie Adlida gy Adaddly lililaia @, gq; Al

CHAlE g 5.y Al

(2} <Hv”

40

Fz—”i > Fr—vj

If we assume that the length of each of the
vectors in the figure below is proportional
.to the amount of force it represents

oUal JSAN 3 Cagatiall e dada JS J gl o L 380 1)

Ol (5 ke e gy gadall dd) udy (o301 Lad

L Aadiag o) BRI laha pa il

E—a} = 54 Fl—?B

243 q’\%
%GL%LZ\A_EéZEZ_d

a9, - _\i}\,

%Z -0 -35%1
%>%

What do the two vectors indicate about the ' ‘s q
magnitudes of the charges q: and g2 ? l‘%‘)!
q1 92 Fioa g3
o _ x
{/ : Fiss Wi
5 2 *
19:1 = lq| [9:1 > |q;]
The answer can not determined g4l < lq,l
ASile s plua (oo U gaali ¥ 14 iy 38 L ghad 58
41

What is the magnitude of the electrostatic

force exerted between the two protons inside

the nucleus of the helium atom?
r=2x10"%m

O A gaal) A8ilis g jg<I) 5 gl loa L
Fasabigd) 3,331 93 Jala (i g8 g )
r=2x10"15m e

= K% Ke _
= (ks

o o ~lCﬂ
(9x1o?) (1-DXiC _

@xleD*

42

When two charges are separated by a distance d,
the magnitude of the electrostatic force between
them is F. What would be the magnitude of the
electrostatic force between them if the separation
distance was d/2?

3 5all Jldkag ( Adluss Laglss Juaadll (liiad

F Lagh ALaLaal) A0l g <)
Adalial) AS0lii g gl 5 RN laka La
d / 2 Laghs ALl Ciasal 13) Lagdss

F/4 | F/2

Page 43p5 e JU
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CITLLIUDLALIL IVILE DTLWETH LUTHI I LuT  YTparauvn

distance was d/2?

Td / 2 laghy ALl Caal 13) Lagdis

F/4 F/2

2F 4F

F: KC‘\%VL - 4 anq;\/

()

43

Two small, charged objects, Q1 and Q2,
are some distance d apart from each
other and there is a force F between
them. What is the value of the force if Q1
is increased by a factor of two, Q2 is

d Al Lagin Jualli Q1 Q20Mukali (i
. Flaghs Alatal) 4800 g ¢!l 5 5l 5

130 Lagias Adalial) AS0ling g <)) 5 600 j)aRa La
ADEQ2 dadd) @) ) g cnall Q1 Adandd) @)
et Lagiu d Alaldl) ddlusal) @) g ileial

increased by a factor of 3, and d is Cilaal
increased by a factor of 5?
0.20F 0.24F 12 F 1.2F
F K1) Q%3 9%
= - 2 L
(Br)” = v
o -ZL\
ASile s s (pa U gaali ¥ 15 iy 3 L glad 518
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Two particles each with a charge —Q are a
distance L apart. Each particle experiences a
net electric force C.The particles are now
moved closer to each other. As a result, the
net electric force experienced by each charge
is increased to 2F.

dualliy —Q Lagha S laia Gkl (liias
Lagda 38 Ay L Lo )dka dilusa Lagds
CF Aalia 5 gy

i) 3 Lagudany (e Gliianil) cu 85 a3 13)
. 2F ) Lagria Adalial) 3 gal)

What is the new distance between the O Alaldl) Basaad) Aol jldka la
charges? ¢ Osiiandl)
L L L L
2 \"2 4 2
= Y
F Ok’l’ \(“l:lL =1 I G

e F

FL “—QF

=\
\r ] 45
el 13) | F Adalia a5 g8 Lagdn Oliiad
Two charged particles attract each other Lagiss Alualil) ABlucall g piia i) SIS jla0a
with a force F. If the charges on both are g Lagias Adaliial) 5 gl (8 Ciaill
doubled, and the distance between the na 16 MFE-A
charges is halved then the force Gilaa) day ) 3435 -B
A. is 16 times stronger. rall a5 -C
B. is 4 time stronger. Gh LS AS D
C. is twice as strong.
D. remains the same
A B C D
T k (29) (eh) _ oxe v
; = S
New i G-
25 cF
Alile s el (a Uguui ¥ 16 ity 34b L glal 508
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Two charged balls are separated by a
distance of 8.00 cm. They are moved closer

W jlaia Adlisa Lagins Jualli (L3S gadia (G S
(3o Lablaa) o) 83 < 581 03) . 8.00cm

\ enough to each other, the amount of force o 3_)3}41‘ 5 gall jlaia a-an)l,,ASg L gAY
- acting on each will increase by four times. Adlal) Lad | Gilada dny ) Jona w.u Js
0% What is the distance between them then? ¢ lidie Lagdu dlaldl)
v A{ 7 . ez
- — T — 'z
=8o FoF B rrpz B e
%= Fo4F R0 8 i
\ T) =\ = g
\ 4
47
Two charged objects have a repulsive force of | 0.100 N U358 Lagiu (il gastia (Jlacas
0.100 N. ialll ) Ctamalf iad culd )3)

and the distance between the two objects is

If the charge of one of the two objects is halved

doubled, what is the amount of the new force?

¢ Opacal) G ALaldl) Adlual) Cade Ll g
S Basaaldl 5 gal) jlaha Lad

ya n-NO
ol p Bese Css Uip
E c 0-]ooy S = N
48 4
The figure below shows three charges bi Jo A ciliad SO0 oLyl JS&) ras
arranged on a straight line. . pilia
What is the direction of the electrostatic Aall) B 5 0 pal) Al g g 5 i) oladl La
force acting on the central charge? ¢ gl
Vv v : .
4q q q l I
ASile s gl (e Ui guali ¥ 17 il 38 i ghad 508
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The figure below shows three charges
arranged on a straight line.
What is the direction of the electrostatic
force acting on the right charge?

A RS

-

i o 45 ja ciliad & oLl JS&)) i gy

PN
Qo) B 5 Jigall AuS0lu g g 5 Bl oladl La
¢ aall

' —
9 o9

v
by L0 L

Ty 4 16 l

b

=3 S
Y‘L

50

The figure below shows three charges
arranged in order at the corners of a squ
What is the direction of the electrostatic
acting on the lower right charge?

s gua ga Ciliad S0 sLisl JS&) g
Bia Ll g e el Al
b Bl LS ling 54 1) 5 g)) ala) La
§ el Aaliud) ddail)

are
force

H 9
1
1
1

P
q

~ -~

e ™~

51

The figure below shows four charges arr
order at the corners of a square

What is the direction of the electrostatic
acting on the lower right charge?

Ae guaga Ciliad a ) 8L JS&I) guda g
s blg) Se i Al
o B el A8 iliny g g )l 3 6)) olai) La
§ hadd) Adiu) Aald)

anged in

force

ZqQ(—

-~

£ ¥

Page 47p e SO
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52

The force between a 3.0 pC and a 2.0 pC
charge is 10 N. What is the separation
distance between the two charges?

Oiad G Alalital) AuSili, g ¢Sl 5 g8 cuils 1))
10N g3 (3.0 uC,2.0 uC) Laa lsia
§ i) O Alaldl) Ablucal) j)dha La

52cm 7.3 cm 8.6 cm 9.5cm
- 200°C - kWS (K
qz: ZX\!; C v S'__'
Fzlo¥ e (qx10)(2xla )(3u5 -7 .35x]0 Zm
=1 Te) = Z-350m

53

Two-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?

Sl udi lagd (-
gl S 43 (12 em) dblua Lagds Juaili g
(6.0 N) Lagls Alaiall 48000 g 4l

q) 3 (+ q) Okl Jliak

Y JS jlaka La

3. 10C 3.1nC 8.9ucC

8.9nC

\=|20m =0-]2m
F= ¢N
-7

alile s mlua (o Uigudi ¥ 19

Page 48aie yic (JU
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Frk= \827 +37~ »

325

54

Two point charges are placed on two of
the corners of a triangle as shown. What
magnitude of force would be felt by a 6.0
pC charge placed at the right angle?

LS LaS ol Elia Ll g5 Ao ikl (liiads
Qa5 yigall AuS0liu g g 5 gl )aka L
SAaiAN dgg) 3l die de guiaga 6.0 PC W )ika

3
10N 24N 32N 22N
Lo ' Bae K9t _ @axio)) (zx15t) (éxt6®
.uTm o :Q!?w. r;;’ @292
g —— il |
] & . \ﬂﬂ; _ @ud)bwa )(6x[o
ﬁ5 |3> O- \07’
= 32 -Lh\)

Two point charges are placed on two of
the corners of a triangle as shown. What
direction of force would be felt by a 6.0
pnC charge placed at the right angle?

o S LaS ald Cilia Ll 95 e Gl (liia
ak ‘qéi)i}d\m"_'\:._.,xssts;ﬁs_};\u
¢ Aailall 4y g) 3l 2ic AS p250 6.0 PC W )S0a

—18° —45°

=D + 857

60 uC

i k(3 - s

10 cm . . f
0 cm—ﬂ
—35_ 369
plile s plua (s Uiguai ¥ 20 Al 58 L gla L8
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A particle (charge = -15.0 uC) is located Ao X g e (—15.0 uC) W )dka dia
on the x- axis at the point x =-25.0 cm, gl dadyc x = —25.0 cm pasall
and a second particle (charge = +45.0 agall dex jsaa e (4+45.0 pC) W lia
pC) is placed on the x- axis at x =+30.0 . X=+4+30.0cm
cm. What is the magnitude of the total ddad o 5 Jigall Al g gl 550l laka L
electrostatic force on a third particle dkidi die Bagaga (—3.50 puC) W ke 43005
.‘_‘\OO (charge = -3.50 pC) placed at the origin 3 Tx=0 sy
N —=W (x=0)?
Kls 2.33 mN 23.3N 8.18N 2.67N
a / o

6 ' =5 pC Zji‘o\ WZ—”{S)“\C
K\U - ) f\ = |
/(l - = - Y= 250m kXJ=° Kgy (= 00

S Fret= Mzt
Fzg: YUZ}f; |3 ZNS M

57
= %’L: 86(}7’\ Find the magnitude and direction of the o B gall AuSalin g 411 5 g} alad) g ylaka L
Bom electrostatic force on the electron in the fhall Je&l) b g S
figure shown.
? 5.07 x 10 N 5.07 %10 N 6.23 x 10 N 6.23 x 10N
cm to the left to the right to the left to the right 5

K< ] z __.\
@" *‘(%)—;%560 /@ feins F- Ke :_<ch(\0°\)(l—6i(\°j)

h Kz Proton S . —e \/L g8-6x16 )

Electron F——_ 3 \Zxxal{}\/
@ v Vhgne F&éf_o

Fb= 2 o6 = 2(232x\62%) Ca(255)
plile s gellua (s U guali ¥ 21 uu,aq,u.u

- - N X
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$q, Al o dlaaall 5 gh)) laka L (Joil b

According to the figure, what is the

magnitude of net forceonq; ?
0.0N 4.8x107°N 6.4 x 107N 9.6 x107°N

2150 .«,? m:o

59
The figure shows three protons and-4se electrons, which
,;,,;,,,“ of the following represents the magnitude and direction
N o of the electrostatic force on the electron at the point of
N ' @----> » | origin (0, 0)?
20845 "i'" 1050 Jiay AV (i cla dliald die g 5SY) g ciligh gy O jglaall JSAN jgda
* § Jual) Adaki die ()5 SN B B i pal) AaSali g gS!) (s 68N Aluaaa
1. 8-xA05? (16107
X — Kk X T e
+Y +Y

Q:X F‘— L< Q’L, =
+Y d*

iy 3 g 5L

alile s mlua (pa Ui ¥ 22
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K(29)(%) F
(2n)”

60

The diagram below shows two small & Aasall Ll By A G S slis) JS&)) ada g
metal spheres, A and B. Each sphere Lag-is dlualil) Adlsaliy 4.0 X 10 °C 3808
possesses a net charge of 4.0 X A0
10 -6? C. The spheres are separated B gl i e A ganial) S (o0 i 5 i
by a distance 1.0 m. ¢ oS3 M A€l 1
A W B A OSSN Gu 4SSl g sl
Which combination of charged spheres 8 n
and separation distance produces an 40x107°C 40x107C
electrostatic force of the same o o
magnitude as the electrostatic force A‘ 1 'B
between spheres A and B? i
20x10°C 20x10°C 40x10%C 40x10%cC 4 " SR R
. . . . 80x107C 40x107Cx | 80 x107C B0x107C
0.40m 040m o‘—’. ¢
16m g
61
In the figure, s aglaall JS& B

qq = 10.0pC,q, = —20.0uC,q3 = 30.0pC
. The distances along the x — axis are
measured in meters. Find the electrostatic
force exerted on q; due to the other two
charges q; andq,.

qq = 10.0puC,q, = —20.0puC,q; = 30.0pC
-Mg"”‘ JM‘} -;.uk....dl u.«Li:

(s Al e 5 igall Ay 40 5 Al ka3 of

Gy O e ATl

Q5 1.05N 1.35N 1.05N
To the left To the left To the right
q 9 ‘_- g
® © L o+
0 1.0 2.0 30  x-axis
Alile s el (a Uguui ¥ 23 ity 34b L glal 508
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e,.zqw

o-lgom
0= fan! (=21 ?‘ng 53

= Fasx

41116 %0 5 69) =2 471"

= B —Fﬁd

= 46052 4,lylo”5~sin(%s)

= 1-32 X)o_5r\)
M=\ R+ Ry =2 gxlo
6= ‘com (422 MOBJ

2.-5Fxs>

62

Find the magnitude of the net force on a
1.20 mC charge at the origin if there is a
+2.40 mC charge at (3.0m, 0) and a
—5.70 mC charge at (0,4.0m).

dad o 5 isal) Asilingg e 5 gal) laia )
Cails 13) Jua¥) Adali i 1. 20 mC W _)ska
(3.0m, 0) e g +2.40 mC dial)
.(0,4.0m) X a& —5.70 mC Liadlly

1.8 kN 2.9KkN 3.8KkN 4.8 kN
qq“zo)()o—sc El:
%LAzllomoSC hore
2=
(.. 5N C
=
ek = ﬁu .

6= T2

{30
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In the figure below, find the resultant
electrostatic force (magnitude and
direction) acting on the charge qs?

480l g Sl 3 gall Aluaas da g) oLia) JS&I A
§ qa Al A 5 5al (Ll g ) )aka)

140x10°C

q:
L‘fn 180 mr—* ‘

SN

1 K% % ) (qmoc‘)(\-%xlf?g)@ﬂl“
fa ( 240)"
J Fa= 463167 )
J l K9 C3xie)(18exlo?) (‘ll
. o

m&)
5N

4.x10

Q
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e

Fx: F\Lt + Etkcosg
Fxc 6-0%37+ o-o3al\-COS(”r5)

e bi:i.‘.,;.:...,,\....:_.\ day ) slia) JS&S | g8

. 1.25 m 4adia Jgb ga by

(a3 g ) jlaka) ASilin g 5401 5 gl Aluana 23 g)
¢ g Al A5 g

The figure below shows four charges
located at the corners of a square with a
side length of 1.25 m.

Find the resultant electrostatic force
(magnitude and direction) on the charge

<x0-06\gN
65: Py sing— F24
I-Tz)zo.ogzz{s'm(%) ~0-0%07 ‘
—~0-0418N
Fdt - goéml% 0-0b19 =0-0

6 = tom” (22812 ¢

7N

q-t? Vz
A l{.\d g’b\\ — é 4 N
a=1s0nc o =ys = Fa< (\i"\_;\M_)»:o
Rty > \-25%4 125"
125 m

—4
B (ax16) () -5ox s

\.95%
(2x10) (35008 (4 50 K\:Q__ o
\-25%

G, =250 pC gy = -3.50 pC F
34 <

41
-+

360 - 417

(o]

&

8

—L

Alile s el (a Uguui ¥ 25 ity 34b L glal 58

Page 54piie e B

34N

39V
N



65

Two balls, each with a mass of 0.9680 kg
and a charge of 29.59uC each, are
suspended from the ceiling by two
strings of the same length 1, as shown in
the figure below. If the angle made by
the two strings with the vertical plane is
29.79° what is the length of the two

Lagia SIS Liadi 5 0.9680Kkg Lagia JS A€ (G S
Jshall Lagd (lasiy i) (e (lidai 9 29.59C
A 91 30 CailS 1) ¢ olial JSANL rida ga LaS | Aid
€29.79° (al ) (5 gisal) pa Gl Lgaiiay A
€ Gahaadd) J gl Lad

strings?
m:o~‘f6730K3 ‘L:?ﬂ»E?x\c}'{
B=2979" L=°
K9 = m(g W@
4t sin%
- ket

4 gin*G mﬂbﬂfﬂ@

’

L=

Ime) (29-50x\58) ¥ =\2)n
&1—(» X sry\’l—f\oa..’fq>xo-q{3° qu;@

66

Two equal charges of mass 15 g each are
suspended at the end of two 1-m strings
of negligible mass. The ropes make and
angle of 5° with respect to each other.
What is the charge on each?

3,8 JS 15.g Lagda s ALiS Gl guaia (liia
13) (ALEE)) Jaga) 1 Al gl Jasd Cijha 8 Adlas
50 aladld) G gl 3N il

958 JS Adad jlaka La

36 nC 55nC 64 nC 74 nC
m=1%)=0-0l5 s B Lone
L=im . t‘? 4)%sinte ™ —
p-2:25 q. Mg tame 4L sin6
'l‘i.-"\ \\l V)
q,—_?-%\a?fc ot = TG
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fixed in place on an insulating wire,
making an angle of ©=42.3° with the

friction. At a distance of d=0.380m
between the two beads, the resultant force
acting on the second bead is zero. What is
the mass m; of the second bead?

A bead with a charge of q;=+1.28uC is e e B A5 q,=+1.28uC Wiiaki 5 A
& O=142.30 W jlaka dyg) ) pieas Il s
35 @150 alia) JSAIL LaS J88Y) (g glasall
horizontal plane, as shown in the figure 93 Ga ) e q,=-5.06pC Whiak 4l
below, and a second bead with a charge of | CS5JA0 Gu d=0.380m 4dlus dic 5, dISia)
q2=-5.06uC slides on the wire without | hea Ailll) 5380 8 5 figall 5 5l) dualaa fLi

§ A 35,a0 m, ANSH )ik La

S 9,-506x5°C

--------------- ﬂl_\zgmo‘é (=0-28m

Ye = YV\%%\V\.Q
"game Koh% = m%&\ne

&% fs 00 @\x\g‘)Q 2803 )(505"\"

D

6 )3 15\"
M= 0-0 BYTO) 3&\}’1 2% x4 e
q{l Y\o%
A plastic ball of charge —5 nC is held lt? ,_,-b g’ﬂq (=5 nC) Lgiiad sl ?So
2 cm above a glass bead of charge +5 nC | 4Slu (+5 nC} Lgdiad daala 3555 dsl {cm
at rest on a table. For the glass bead to APV |
leap up to the plastic ball its mass must SALSAuBL 5 SN Qe S5 A s J)ka La
be
57 g 65mg 8ipg 98mg
i
C\V\ @ E = an K (1 _= ™
Fo G v -
q. 1 m- XY Q) (e c245° K e
T T
?ﬁ 9 CETIRRR EE R ‘5-71\51?)
= BT no
plilea 61" Oa Uigui ¥ 27 ity b L gla 58
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Two point charges fixed on the x-axis: If the
charge q; = 0. 15pC is placed at the origin

(x4 = 0)and the charge q; = 0.35uCis on
the positive x-axis at (X, = 0.40m

S 13 s X g e il Clidall Cliiad
Jua¥l) ik i 4o guaga q = 0. 15uC &)
¢ qz = 0.35§C &add) sy (x, = 0)
(xZ = 0.40m) -\.‘%,ﬂhx ),ﬁ.‘l

Where must the third charge q;be placed on X s o gy A Lald) pia i ol Ol
the X axis so that the resultant electrostatic g 5 i pall 4S5l g g 5 5l) Aduana (3983 S
force acting on it equals zero (equilibrium e (g gl
position) (&) 5 adadi)
\ N — |
u » )]
«h:O‘lEFC q‘} q ‘-'0‘35“C'
Q\{ CC. =0 o ;-_- ? o\ig 7'\-(\)%
5o
Pt
St S@m dE LB e
Nz T e m X-) " (o-Hoer)
o-doNe B — Yoo X = (525 X
o-hools = (Yoo )X Y oAb

om4{o1s

yséﬂ?t’s

7
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Two point charges fixed on the X axis: If the
charge q; = 6.0uC is placed at the origin
(x4 = 0) and the charge q, = —3.0pC is
placed at point A, where (X, = 8.0 cm)
Where must the third charge q; be placed on
the X axis so that the resultant electrostatic

ST T X Jaa o Oliie Gl Jia
J-d"l\m.\bls‘,&,aql :6.()"(:3.1;&!\
q = ~3.0pC&a Sy (x, = 0)
(x, =8, Ocm)unAM‘wa-ay
254 e g Wl&“l&ayuh.mwl

5 ) i S0 5 i) Al (3555 0 X

force acting on it is zero? a5 sl Ly
SXm ] Xﬁ(c/m 19cm [ ( 27cm \
“ (\,\16}\(4 l\— -3)‘(‘ q.'S <
\ﬁ‘ X=o0 x,L g-0om Xz, (\v
My 9 —o{7 =\3 X
Y5 6 éx_ o) é—s) ( ﬁ_\—) vy
1
R=2LF O™ o135 N& ==
plile s lua oy U gauti ¥ 28 Al 3ab L gha 5L8

Page 57pa e JBI




L. =
0'—7(
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A charge Q: = Q is positioned on the x
axis at x = a. Where should a charge Q.=
9Q be placed to produce a net electric

X = agagal die x jpa ke Q, = Q A

= 9Q W _ldka s A) dad pudai o)) b o

M&@Sﬁm,ﬂliﬂ\m,&u:ﬁr

g

force of zero on a charge placed at the Sl
origin? .

C}Wx7—><7\a x=—g‘~@v x%(;a' - X = —3a

< ;3 & - 22))\(—"“"3 e Gas Q.s

<0 K=
@_—'\ = E \ — ’{L —\_': _73_;.
‘C\ ) r’u‘b " B Q—X) O B
@) Y30

Three-point charges are placed in a
straight line as shown below.

Charge q, = 1.5uC, while charges qg
and q¢ are unknown.

If the net force on the charge qc is zero,
what is the magnitude of charge qz?

72
LA
('8 _9(;ngmlhi_ag qs = 1.5puC A

e 3o 0% .00 "\
2 2 Al AxSaoliu g 4

§ Qg Aadllhalad ¢ g Ladd)
—_—

5.68)) Alasa Crasad) 1))

0.2 puC 0.5uC 4.5 pC 13.5 uC
— T
fo— ot 3 | %a - X8
5 g - L 2
15 1C ‘ ! YRC rP)C
-5 9f (1 - 9x\-5
Y B™_\35 MC
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Three small spheres, A, B, and C, have charges
with magnitudes q,, gz and g, respectively. The
three spheres are aligned along a straight line, as
shown in the figure below. At the instant shown,
the net force on sphere A is zero.

Gliad Jaad Cy By A 4k gy 230
Al e qe s qp g Wl
LaS adins bid Ao Cilasa ESEN iy
5 54l dluasa culls 13) colial JSAN pra ga
Joha 55l A paall (A5 gall

The ratio qg/qc is ¢ % Al j)dka e
%4 4o Y g

— '\ J Yg_ Ve

. I 2d = S = | \’1’: v
2 1 98 dc BA CP(

o _ ¥ "W S 4
G, [ Gpt " gt
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A positive charge +q was placed at point p
to the right of the two charges q: and qq,
as in the figure below, so the resultant
electrostatic force acting on the charge +q
- was equal to zero.

Determine whether the following
statements are true or false?

(s e p Akl die +q A ga Aad Caulag

5 gal) Aluasa il oliaf JSENL LaS gy 9. Ol
S 5 g+ sl 5 A gal) Slinn g g
¢ Uad ol Ll gea AUl <l jlnd) LS 13) La das

0O o == 5
q qz P

charge q; must have the opposite sign from q; and be smaller in magnitude
el B gt i g 5 LAY A q Adadlf (e alids g, Adadd)

The magnitude of charge q: must be smaller than the magnitude of charge q
qr Aol ke (e sal g el lika

Charges q: and q: must have the same sign
Ql.'\ﬂ.‘hqz 3qu P A

Either q; or q; must be positive
3.9_’4 qAMn Adadl

<SR

If q1 is negative, then q2 must be positive
aga qp Aadl) ¢ gSiud Adlu g Aol cuils 1)
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