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How many electrons does it take to make
(-2.00 C) of charge ?

W _liia diad o Jguanll o U clig SN e oS
(-2.00C)

Ol 1.6 x 10" O] 1.6x10"

O

O

1.25 x 10" 2.00

(2)

The figure shows charging by .................... :

TSRS ddac) g3 ) Ji) o s

& _{' :
(b) (o)

(@)
|
J | Induction <all | 3 | Rubbing <lal)
rJ | Contact Jmasill | | Grounding o Ll
3)
According to the figure , what is the Qo 8 isal Alanal) 5N e la « JSall i g
magnitude of net force on (1 ?
-4 nC +3uC -4 nC
| 9
'3 0.15m J 0.15 m
I
O] 48x10° N 0]9.6x10° N |O] 6.4x10° N O] 0.0N
4)
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
q1 q2
@ P =)
I
O] 3.0x10° N O] 2.0x10° N 0§ 1.8x10* N 0] 3.0x10* N
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&)
. thif;%féq;h:;ltouc qf g tzl? pCand q2=-20 pC 5 qi =+ 10 pC Jslaal) Joihh &
Q3= . the distance along the Y ] | _
x — axis are measured in meters . ,J,“ ,"’fp - .. < L & +,30 MS‘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 qs3
....... - TN — JSSPN - S
0 1 2 3 X - axis
I
1.05 N to the right 0 (el a3 1.05 N
1.05 N to the left tw 0 Sl 523 1.05 N
1.05 N along the positive y- axis b 0 gl y saaolaily 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
Remove some electrons ] PRVEN | Y gL b Y) A (ana g A
Add some electrons m i) ) il g S (amy dBL)
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 4818 3 gall (1a o gaiba gl 5 G gSabuead) g
superconductors sl Sl Jaa gl
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 | Af awa ¢pe il dadag 5ash (08 ama Cady Cuad 1))
To another charged object without touching . o 03 i) das o ¢ dualy () (99 () paia
the process is called charging by ................. | Gash s caddl
O | conduction Jaa sl O | insulation 4 jlad)
O | induction &ual) O | isolation Joad)




)
The aluminum rod in the figure i 3 galall ‘31_:_“ A

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

The rod gained neutronsThe ID <l g g CaneiS)  glad)

rod lost electrons m el g igl) cuagd gl

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 Gl (Al S CLAS g€ Al il g S dae a8

a negatively charged electroscope if ithas anet | (-3.2 x 10716 C ) 4iadi Lhasa ¢ 485 Ladie Aiadl
charge of (-3.2x107'°C)

O] 1.0x10° O] 2.0x10° O] 1.6x10" O] 32x10"
an
Two point charges ( + q ) and I Led(-q)s(+q) ks
( = 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 )
15 (9.0 cm ) , If the electrostatic O Adalial) A il g g SY)
force between the two charges (5.0 N ) Giial

1s (5.0 N ) . What is the value of each charge ? ¢ cpiadll (e JS ke La

O] 2.1nC O] 2.1pC O] 7.1nC O| 7.1puC

(12)
In the figure , arod carrying Electr(.)scope Jaad (flu cu B jglaal) Jei) B
a positive charge is brought g las 2 b eS GLES (e Lin ga dia
close to an uncharged coni“ﬁi;"ﬁ ball SE— éhﬁ de | duaad ) 099 () saia

electroscope without touching

it .When the connection to the | Conductor
ground is removed , which of s
the following is true ?

rod g

) dlag) g G WL CaLASY sl

wire @l ¢ aa a8y (e ‘5\

== Ground
o)

D E

A ball and conductor are negatively charged Al Aiady Jeaa gall g 3SH e IS oty
A ball and conductor are positively charged . | O Lo g Lindy Jagall 9580 e JS i

A ball is positively charged and conductor

i i Al iay )54 go Aiady 3 S cpadd
1s negatively charged . : 2 Jasall g4 9 2 8 8l (el

A ball is positively charged and conductor
is uncharged .

O | L Q9% Jragal) By g A 9o ddady 3 Sl (i
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The figure shows two protons
and two electrons which of the
following represents the
magnitude and direction of the
electrostatic force on the
electron at the point of origin

a3

Y
electron
QyAs)

d electron

O oslaall Jedd) el
Flag LY cpa gl L g g
ASilin g Sl (5 58 Alana
.32 9a) (15 S A 8 fisal
(0,0) ¥ daii sic

0% 0.0 " o
(00). . | e
1
-19 -19
al x x 1.6x10 to the positive y-axis al x « 1.6 x10 to the negaitive y-axis

d2 %ﬂ‘y)};d‘o@\gé

d2 @M‘y\)‘pﬂ\obﬁ\gﬁ

al kx (1.6x10™")" o the positive y-f1xi§ 0
d? sl y saall olad) 2

-19\2
oy (16x107)

to the negaitive y-axis

72 )y ganall ol

(14

Two (-5.0 u C) fixed point charges are located in

XY —plane at points
(x =-10cm, y=+ 0.0cm)

(x=+80cm, y=+5.0cm) ,

Calculate the magnitude of electrostatic force
acting on a charge of (+ 5.0 u C ) placed at

(x =+8.0cm, y=+0.0 cm) and Calculate the
angle that the electrostatic force vectore makes

with the X-axis

@ (- 5.0 12 C) g JS Gailaia (jliads jliind

Lgad o Ak i (+5,0 g C ) 44 A cauilng

Aall) B3 igall Auiiliny g g 3 g8l) )iha o)
8 68l) daia Wgadeay (AN A9l 9 (+5.0 C )

::\gﬁmé\ﬂ\.ﬁﬁ(xy)gw\
(x =-10cm, y=+ 0.0cm)
(x=+80cm, y=+5.0cm)s

(x=+80cm, y=+0.0cm)

e gal) (X)) sgaal) g Al g sl

V (cm)

— N G A W

¥

-10

!

|

X (cm)
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(15)

between Coulomb's constant (k) and the

electrical permittivity coefficient €;) ?
The insulating medium is the vacuum

Which of the following is correct relationship

Jalra 9 (k) ashsS culdl fu daaua A8 A5V
¢ E1AN Sl S 13 (£ ) Al aland

1 1
0| ke, =— O| ke, =27 a| ke, =4r 0| ke, =—
2 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 R L
permitivity coefficient (g, ) ? e Jaadh A (2 Sl Soaband) Galaa
O] N.m?C? O N.m?C
O] N.m?2C? O] Constant without unit B8isg (g cul
(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, a2 el X ol e (q3)
The electrostatic force acting | W o X | o sl st g g 3 gl
on The charge (q1) becomes 4.0 cm 1 (g ket () Aad)
zero . If [qi=qx=Q] and

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

[ qi=q=Q | JsI3
d=-9Q K
_((11) M\gp((!”ﬁuﬁ\m.&g\




‘4 oo o0 oo ‘S\J.I_.i._" o "

(18)

The figure shows two electrons
and one proton . which of the
following represents the

G948 @@ electron
A

magnitude and the direction 3.0cm ,‘ _____ E Ocm
of the electrostatic force on A
the proton ? 3.0cm i

v
&9 nsl) & clectron
1

JSa) B clily) e lalaie

8l daaia 40 i glaal)

Lgaladl g duily Sl 3 4l

L O (B Sisall
Charse of clectrorn

e
— A6 > A0 LT

Chrvavrse of prrotors
PRl e T | e
+ 1.6 > 1012 g

0]1.5x1025 N to the right direction ¢ | 3]9.2 x 102° N direction makes angle 37°

0]1.5x1025 N to the left direction = |T| 0.0
(19)
A charge Q is brought close Conductor Jw s éliu Riadd) ey B glaall JS&Y

to uncharged metal Plate

without touching . after the
switch is opened the charge
0 is removed.

Which of the following is
true?

Goada p sz ol i Q
Ukl b die | dwali O 99
. Q Aadlldaal S
9@&4@‘2\&@\

The plate is negatively charged. 0 Al Ay 7 ol iy

The plate is positively charged. 0 4 ga ddady 7 oll) Cady

The plate is uncharged. 0 (s o T ol Ay

The plate charge cannot be determined 0 Coll) Ao £ g8 waad (S Y
(20)

Consider two protons placed ' CHS 94 o (ol g9 92 g ua B

near one another with no other L R *Q 090 el Lagudany (e L

objects close by. Which of the proton proton Aud oAl alual 3sa g

following is true? Loaa ey LU lea gl

accelerate away from each other O | Gl ageians (8 I Gle jlady

remain motionless. O | Legia o) & 2y Y

accelerate toward each other. O | ool Lagudary oladly Glejlodiy

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
O 0.09 m O] 09 m O 0.03 m Ol 03 m




Two charged objects are ' Lagis Jualli ) gadia (Lo
a distance 2.0 m apart. 0‘d=2m*9 X awid s 5583, 2.0 m Adloa
object X has a charge 33.0 C |y, _ 3C X =33C Y iy 33.0 C dad o
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 50l
The magnitude of electrostatic force on Y ig cind 11 oy Y (o ASiilin g gl 3 681) laka
. D . »
11 times that on X. Y s 54l
The electrostatic force on X is the negative | o B gl b (g gledi X Ao Al g 41l 3 581
of thaton Y. Y s Asiilingg sl
The electrostatic force on X is the same as a S B8l Lgudi A X o ASiilingg 4t 3 gAY
thaton Y. Y
3)
Two charged particles attract each other with o F Bsiy (arl) Lagudany (U gadia (lageu il
a force F. If the charges on both are doubled, | 4dluall Cualil g (lagnlS o ciliadl) el 13)
and the distance between the charges is 2 BN QU ccdalll ) cliadl) G
halved then the force :
is 16 times stronger 0 54 16 ielal
is 4 time stronger m @l pa 4 aelall
/ is twice as strong m ta A J)aiay (el
remains the same m h LS AS
“4)
Two small, charged objects, Q1 and Q», are Lagis Juaalli ¢ 0 5 Oy ¢ gakin () s (lacsn

some distance d apart from each other and there

1s a force F between them. What is the value Lagy adalial) 4aly gl 5 681 uilS 1L ] A2Luaa

of the force if Q; is increased by a factor of 02 39 2 Salay Oy 3131 5 8l dad La F A
two, @2 is increased by a factor of 3, and d is . i )
increased by a factor of 5 ? f5dalard Ay 3 Jaa
0]0.20F O] 024 F 01012 F O|1.2F

Q)
When two charges are - Critind Sl aly Ladis
separated by a distance d, d 5gall Jaka (eS¢ o Ablocay
the magnitude of the F Qe ro—F F o lagd L;.al.w Jéﬂ
electrostatic force between Qi Q2 Z\.;Sﬁl.h. S ‘9, L
them is F. What would be Sl g <) 3 5810 )8
the magnitude of the electrostatic force betweer € d2 Juadl) Al S 1Y) Lagdy
them if the separation distance was d/2 ?
O\ F/4 O\l F2 O|2F O | 4F




