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How many electrons does it take to make

l

LAJ\&MUJ;M?)M‘;MM\ A% oS

(-200C)of charge ?  \ = %—-—E _ 125K\ (-2.00C)
O] 1.6 x10" O] 1.6 x10"° OV1.25x10 01 2.00
T —
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The figure shows charging by .................... :
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3 [ Contact Jmasill | | Grounding sl
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According to the figure , what is the
magnitude of net force on (1 ?
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-4 uC S;'\')_ + 3 uC E13 -4 uC
3 9y
'3 0.15m <) 0.15m
I
O] 4.8x10° N 0§9.6x10°> N |0 6.4X10"° N @)
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Evaluate the magnitude of the electrostatic Oiadl) cp Adatial) Auily g <) 5 g8l Ja8a aa
force exchanhged between the two charges 4 45l o1 B
q1 =+ 30 pC and q2 = = 40 pC separated Jati (il g2 =-40BC 5 qi =+30uC
by a distance of 6.0 cm 6.0 cm A3luia Lagiy
q143 oM¢ -‘-\u;ﬂé
@ PP )
\Po =0 Qk“\
I
li,\u)xlm N O] 2.0x10° N O] 1.8x102 N O] 3.0x10° N
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(5)
in thif;%féqtfgl?m qf =- tll?ucand q2=-20 pC 5 qi =+ 10 pC Usbaall Jsill
Q3 = . the distance along the Y e S (e —
x — axis are measured in meters . ,J,“ ,"’fp - . < L & +,30 B S‘J
Find the electrostatic force exerted on (qs) | & 3534l 4lbgsl °3ﬂ ! J‘f"‘ U Qﬁ’” .‘x’\
due to the other two charges (qi ) and (q2) | (gz2) 3 (qi) Gisadl oo 4l g (g3 ) Aiadd)
qi q2
....... - TN —
0 1
I
1.05 N t i 0 Ol 523 1.05 N
.05 N to the left s ) 0 Juad 53 1.05 N
lﬁmﬁigjtk'p'o’s'iﬁ'e y- axis  Jbew 0 sl y gl 1.05 N
1.35 N to the left b 0 Sl 523 1.35 N
(6)
One way to charge a neutral metallic with Gob aa) | dadd) Jalata PRI s cllia ol sl
a positive charge is to do one of the following Do A e Addad Al
Egemove ¢ electr m) pd) (pa il g IS (lany £ 33
Add some electrons 0 ) ) g S (plany ABL)
Add some neutral atoms J Adalaial) ) AN ylany AdLia)
Cut out a part of the object 0 Al (a5 o adad
(7)
Which of the following statements is correct ¢ sl Ja gl oo dasaua A &) jlall e sl
About electrical conductivity ? ) )
Metals are good conductors of electricity | Lol o CBla ga il ALyl
Insulators have low electrical resistance ) Aiaia Ayl ¢S da glia Lgpal ) sad)
Silicon and germanium are examples of }— AR ) gall (e p gila il 5 G sSlaall liny
< D > -~
superconductors e s LSl Jna sil)
Electrical resistance of superconductors is o Jea gl ABiLE il gall dyily g da gliall (oS
zero at room temperature 4831l 5 ) A da 0 die jhua (g gl
(6]
When you charge an obj ect by placing it next | AT aus (1 Ul daidag (35 08 pesn Gy b 1)
To another charged object without touching . o 03 i) das o ¢ dualy () (99 () paia
the process is called charging by ................. | Gk o oadd)
O | conduction  Juasdl O | insulation 4l
(@] induction, il 0 | isolation )
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The aluminum rod in the figure

Aint o gl s JSA O

is positively charged . 1ia e dias
How did that happen ? - - . e ™ f;n i

I

The rod gained neutronsThe m) <l 9 4 g CuaiS)  Glaad)

{od Iost-electrons) 0 S5 A S g

The rod gained electrons m) il g _asd) cuds) glad)

The rod lost protons m il g g e cuadd gluad)
a0

How many electrons have been gained by

charge of (-3.2x 107 C)

a negatively charged electroscope if ithas anet | (-3.2 x 10716 C ) 4iadi Lhasa ¢ 485 Ladie Aiadl

Gl (Al S LAS Lgatis) Al) @l g ST aae oS

electroscope without touching
it .\When the connection to the | Conductor

O] 1.0x10° /Q Z.OXI()%\ O] 1.6x10" O] 32x10"
e —

an
Two point charges (+ q) and I Ld(mq) s(+q) oliad
( = q ) have the same magnitude +q -q Lagin Adlucal) g Al faial)
and the distance between them e .......... 9cm ... e 3581 S 138 (9.0 cm )
is (9.0 cm ) , If the electrostatic \o©O O Adalial) A il g g SY)
force between the two charges =% N i
: : (5.0 N) Oniiadd)

l’)
1s (5.0 N ) . What is the Wharge ) ¢ cpiadll (e JS ke La
0| 2.1nC {of21uc ) a| 7.1nc o[ 7.1pc
—
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In the figure , arod carrying Electr(.)scope Jaad (flu cu B jglaal) Jei) B
a positive charge is brought Hlhgs Hilas 3 b S LS e A ge ddandk
close to an uncharged coniujcﬁtlgﬂi ball SE— add ais | AadS ) (199 s sadia

rod g

) dlag) g G WL CaLASY sl

. . ire &l P -
ground is removed , which of . e § e ASY) Ga )
the following is true ? = Ground

o)
A ball and conductor are negatively charged Jﬁa Llles Ay Juagal) 9 3SH (pa IS oy
A ball and conductor are positively charged . | O Lia ga Ly Juagall g 380 Cpa IS iy

A ball #§ positively charged and conductor
is negatwely charged .

O] Adle Aady Jagall §dun ga diady 5 80 cads

A ball tsositively charged and conductor

O | A st Jagal) A 9 Ao ga ddandy 88N

is uncharged .
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(13)
The figure shows two protons - : O g g slanal) Ja jeday
ikl IS 0 1 i
Gl Ikl g gl 5 58l &
magnitude and direction of the | il ‘J;JC{S ‘5‘3'“ —_
electrostatic force on the g coinon gyasall (oA (A5 5l

electron at the point of origin | <—

Gy rs)

QQ-&GI‘L?—» X (0,0) Jusi i s
55

* el 0.0
(0,0). Nc\.{' N\ p%gtjcﬁl l/ proton
opposite chargers cancel each other's
| |
al x 1.6x107" {0 the positive y-axis a 1.6x10™"° (o the negaitive y-axis
X FE cagally sgaall olad) 77 il y  gaall oladf b
o (1 6x107")*  tothe positive y-axis K (1.6 x 10 ”)? to the negaitive y-axis
d> gl y gaall oladl A \/f )y gaall slad) 4
14

Two (-5.0 u C) fixed point charges are located in
XY —plane at points
(x =-10cm, y=+ 0.0cm)q,
(x=+80cm, y=+5.0cm) 1
Calculate the m/w of electrostatic force
acting on a charge of (+5.0 4 ) placed at
(x =+8.0cm, y=+0.0 cm) and Calculate the

) 4
angle that the electrostatic force Yectore makes
with the X-axis

@ (- 5.0 12 C) g JS Gailaia (jliads jliind
::\gﬁmé\ﬂ\.ﬁﬁ(xy)gw\

(x =-10cm, y=+ 0.0cm)
(x=+80cm, y=+5.0cm)s

Lgad g Akl Xie (+ 5,0 o C ) A4 s Cauiag
(x=+80cm, y=+0.0cm)

L) 35 fiipall A g S 568 ke Caal
8 58l daia lgaiuay AN LM 9 (+5.04C)
e gal) (X)) sgaal) g Al g sl

V (cm)
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opposite chargers cancel each other's


as)
Which of the following is correct relationship Jalaa g (/) sl culll (s Aaaua A AW ]
between Coulomb's constant (k) and the ¢ 10 3l s 1y (&) Ay g Aalacd)
° o L 0 e 3
electrical permittivity coefficient €;) ?
The insulating medium is the vacuum
Ol ke, =— 0| ke, =2x o| ke, =4r |0 | ke, =—
27 ~. 4
%
(16)
Which of the following is correct for the unit Usaall A D 3as ol e 45V (e
of the D in the equation ( D = ke o ) that links (€0) 9088 culi (k) s (D =Keo)
the coulomb constant ( k ) to the electrical 21 e .

. ¢ £ ,al jaall Alla 2 4l ) daalawd) Jalaa
permitivity coefficient (g, ) ? gl S ¢ Sl & de
0| N.m?C? 0 N.m’C 2
O] N.m2c? @Wma s !I

(17)

Two point charges (q1) and ' (q1) Ol GUisd cadg
qz are placed on the X-axis y AL X ol Jte(q2) 9
When placing a point charge 4ohli dad pua g die g, JSA)
q3 on the X axis becomes q, N a2 el X ol e (q3)
The electrostatic force acting | A !}_’SD‘_A B gl Ao g ,g1) 3 g8l
on The charge (q1) becomes 4.0 cm 1 (g ket () Aad)
zero . If [qi=qx=Q] and

[ i=q=Q | s

[ q3=-9Q]. Find the distance of the charge
(q3) from the charge (q1).

A e=-9Q1
_((11) M\Cp(q3)w\w#‘9\

Y, Y
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r.<F = 1
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(18)
PRV PR A YU R R PO
and one proton . which of the U‘uﬂl? electron . 33 p & 8l daaia 40 i glaal)
following represents the Lealad) g duily < 5 gal)

Sy
magnitude and the direction 3.0cm ,‘4 k\ proton L Ol BB il
;?L. %) :

of the electrostatic force on g Q59

The figure shows two electrons

Chharse of celectromn
e SESINT Aol

the proton ? 30cm i 457 [} oM gl
LS 5T < ol prrotors
o8 J_,sn.é electron -l o

+ 1.6 > 10— 1
1.5x 102 N to the right direction ¢xa D 9.2 x 102° N direction makes angle 37°
@ 1.5x 1025 N to the left direction _tw |O] 0.0

(19)
A charge Q is brought close Conductor Jw s éliu Riadd) ey B glaall JS&Y

to uncharged metal Plate Ssadia il o slh sl
without touching . after the UU. J’c ¢IETH o Q
glUdal) a8 Mie | dwwali ) ¢ g0

switch is opened the charge B
. Q Aadliaay A3 S

0 is removed.
Which of the following is ¢ a4 (e

true?

The plate is negatively charged. 0 Al Ay 7 ol iy
@e plate isT(Tm't’ivelyTharg@ 0 dagediado gl cady |\
—— . ~ "
The plate 1s uncharged. m| Qadia pS Folll Ay
The plate charge cannot be determined 0 Coll) s g o paa Sy ¥
(20)
Consider two protons placed ' O3S 94 ga (i g9 A 92 g e bl
near one another with no other R *Q O oanl) Lagudany (pa il
objects close by. Which of the proton proton A s Al alad s
following is true? s iy b Laa
accelerate away from each other (@ oal) agudany (e Cle by
remain motionless. O | Legia o) & 2y Y
accelerate toward each other. O | ool Lagudans sladily (e ludy

move away from each other at constant speed O | Al Ao panl) Lagudary o8 Olaatiy

BONUS - =il

(1)
Two charges [ + 5.0 nC J and [ - 6.0 pC ] and 55800 9[- 6.0 uC ] 5[ +5.0 pC | Qhiia
the force that one exerts on the other is (3.0 N). (3.0 N) Logn Adatsial)
The distance between them is equal to : (5 gl Laglyy ABlisal) (18
0| 0.09 m O] 09 m 0| 0.03 m O 0w




Two charged objects are Lagis Jualli ) gadia (Lo
a distance 2.0 m apart. 0‘d=2m*° X awid s 5583, 2.0 m TN
object X has a charge 33.0 C Y=3C X=33C Y ?....93\3 33.0 C 4ad te
and Object Y has 3.0 C. I 3.0 C s Lo
The magnitude of electrostatic force on X iy cind 11 Jaly X (o 4Siilina g g1l 3 681) lala
11 times that on Y. Y s 5l
The magnitude of electrostatic force on Y iy 5 cind 11 oy Y (o ASiilin g gl 3 681) laka
11 times that on X. Y A= bl
The electrostatic force on X is the negative | o B gl b (g gledi X Ao Al g 41l 3 581
of that on Y. Y (S Al g gl
The electrostatic force on X is the same as /EI: S B8l Lgudi A X o ASiilingg 4t 3 gAY
that on Y. 2) Y

(&)

Two charged particles attract each other with

a force F. If the charges on both are doubled,
and the distance between the charges is
halved then the force :

o F 868 ) Lagudany (U gandia Qlapy iy
Adluial) Cuali) g (lagalS o cilialdl) cude Lt 1)
: 558l Ol cChuall) ) clialdl) o

IS 16 times stronger m B4 16 sl
is 4 time stronger m &) ya 4 Aol
is twice as strong 0 a) Jlaiay (el
remains the same | (®)] A LS A
g
Q)

Two small, charged objects, Q1 and Q», are
some distance d apart from each other and there
is a force F between them. What is the value
of the force if O is increased by a factor of
two, @2 is increased by a factor of 3, and d is

Lagins Jualli ¢ 0 5 01 «QMgadia () pia Gl
Lagin Adaluial) Ay ,gl) 5 681 cuilS 1A (] A8luca
0> 155 2 Jalay Oy 513 358l daf la F (2

increased by a factor of 5 ? %1"4“[? €5 dalard s 3 daln
01020 F 0.24 Fj 01012 F O|12F
1‘\_}'
S)

When two charges are = Oaind Jab aly Ladis
separated by a distance d, d 5581 ok (1S ¢ of Ablasay
the magnitude of the F «—Qyermmrmmrirmmees r@Q—F F 3:1 ey Jéﬂ
electrostatic force between Q1 Q: . i PR J, L
them is F. What would be ASiilinn g g B 480 ) e

the magnitude of the electrostatic force betweey
them if the separation distance was d/2 ?

¢ d2 Seadl) ddlua cuilS 1)) Lagin

0| F/4 Ol F2 0
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