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(0]

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

W ke At o J gaall a ) il g EN) 2 oS
(-2.00C)

O] 1.6 x 10" O] 1.6x10"

m

1.25 x 10" 2.00

(2)

The figure shows charging by ... :

USRS ddac) g3 Al J& o s

(@)

(c)

|
73 | Induction <all | 3 | Rubbing <lal)
7 | Contact Jmasill | | Grounding o )
3)
According to the figure , what is the T B iisal Al 5 58 e la ¢ JSaNTE
magnitude of net force on 1 ?
-4 uC + 3 uC -4 uC
@ X
“ 0.15m Iy 0.15m
I
O] 48x10° N 0]9.6x10°N |O] 6.4x10° N 0| 0.0N
4)
Evaluate the magnitude of the electrostatic Oiadl) cpn Adatial) Al g <) 5 681 Ja8a aa
force exchanhged between the two charges EN _ B
q1 =+ 30 puC and q2 = = 40 pC separated Jati gl g2 = - 40RC 5 qi =+30uC
by a distance of 6.0 cm 6.0 cm Adlua 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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3)

in the figure q1 = +100C q2 = - 20pCand
q3 = + 30pnC. the distance along the

X — axis are measured in meters .

Find the electrostatic force exerted on ( g3 )
due to the other two charges (1) and ( q2)

q2=-20 uC 5 q1 =+ 10 pC slaal) Jei B

JM\UJGQ@M\Q-H&.(]3=+30MCJ
1S BABAN Al g B 58N laka aa gl sially 88
(q2)3 (qr) Cfindl oo A 5 (3 ) Aadd

qi q2 qs3
....... - TN — NS - NS
0 1 2 3 X - axis
I

1.05 N to the right 0 Ol 525 1.05 N
1.05 N to the left m) Sl 9 1.05 N
1.05 N along the positive y- axis bl m cagall y jgaaslaiy 1.05 N
1.35 N to the left m Sl 58 1.35 N

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

@hu\w\daﬁgﬁwduu\uaﬂ\
Do A go diad adlus)

Remove some electrons ] pd) (pa il g S (g £ 3
Add some electrons 0 ) A il g S (amy dBL)
Add some neutral atoms m) Alalatial) ) A (any d3Ls)
Cut out a part of the object m Alad) (pa £ 5 adad
(7)
Which of the following statements is correct ¢ sl Jaa gill oo daaia A0 &) jlall e sl
About electrical conductivity ? )
Metals are good conductors of electricity |3 sl Sl Baa CBla ga il ANyl
Insulators have low electrical resistance 0 Aiaia Al S da glia Lgpal ) sad)
Silicon and germanium are examples of ARE 3 gall (1 o gl i) 5 (0 pSbnad) iy
superconductors el Sl Jaa gl
Electrical resistance of superconductors is | o Ja 5il) ABE s gall Ayily 4gY) da glial) (4SS
zero at room temperature 48 ) B dad die jhua (g g
(6]
When you charge an o‘pj ect by placing it NEXT | AT g (o Ly Aridag (83 5h (8 aun (i Caab 1)
To another charged object without touching . oo 03 i) las M ¢ dualy () (99 () paia
the process is called charging by ................. | Gash o oadd)
O | conduction  Jasdl O | insulation 43l
O | induction &) O | isolation JJad)




)
The aluminum rod in the figure i a3 guiall (s JSAN (o

is positively charged . 1ia e ddak
How did that happen ? - - - . ¢ ™ J‘;:A i

The rod gained neutronsThe ID <l g g CaniS) gl

rod lost electrons 0 el g sl cuagd gl

The rod gained electrons A <l g _isd) cuds) glad)

The rod lost protons m el g gy aBd gl
10)

How many electrons have been gained by Gl (Al S CALES LgadiS) Al @il g ASY) aae oS

a negatively charged electroscope if it has a net | (-3.2 x 10716 C ) 4tiadi Lasa ) 585 Ladis Aiadl
charge of (-3.2x 1070 C)

0| 1.0x10°¢ O] 2.0x10° O 1.6x10? Ol 32x10"
an
Two point charges (+ q ) and I Ll (-q)s(+q) Quiad
( = q ) have the same magnitude +q -q Lagin Adlucal) g Al ,fa8al)
_/ | and the distance between them e .......... 9cm ... a 5.8l cuils 138 (9.0 cm )
is (9.0 cm ) , If the electrostatic O ALl LSl g g0
force between the two charges (5.0 N ) Guiial

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

0| 2.1nC 0] 2.1puC 0| 7.1nC 0| 7.1pC

(12)
In the figure , arod carrying Electr(-)scope Jaad (flu cu B glaal) Jeil) B
a positive charge is brought S s 2 Al S GLES (e Lin ga Adads
close to an uncharged coniugi;lﬁ ball B ?;53 Nie | s o) (190 Cugad

electroscope without touching
it .\When the connection to the | Conductor
ground is removed , which of s

rod i gLl slagl g iYL GElESY ()
wire @il ¢ s =@v\w6‘

the following is true ? = Ground

o=y
A ball and conductor are negatively charged | Ll Aiaty Juagall g 3l cpa JS oy
A ball and conductor are positively charged . | O La ga Ly Jua gall 9380 Cpa IS i

A ball is positively charged and conductor

i i Al day )54 go Aiacdy 3 S cpadd
is negatively charged . ? 2 Jagall g da e 2 8 81 (audd

A ball is positively charged and conductor
is uncharged .

O | G 9% Jagall A 9 dun ga dadiy B <) (s
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13)

The figure shows two protons
and two electrons which of the
following represents the
magnitude and direction of the
electrostatic force on the

Y
electron
C9 A

d electron

Ol 99 glaal) JSA) ek
Slar AW (e g L g SN
Al g <) o 58 Abana
£ 5 5all 33 AN (8 B gl

(:L’ . TE e o
electron at the point of origin | <—&p<—d —»ék d—-Q— X (0,0) Jua¥) Ak xie
(0,0). 059 0 GOS8

proton l proton

1

al x 1.6x107" to the positive y-axis o 1.6x107" to the negaitive y-axis
X—dz cagall y saall oladl b X—dz Gl y  sanall olail b

d> G gall y o gaall olad) A

al kx (1.6x10™")" o the positive y-axis 0

—-19\2
oy (16x107)

to the negaitive y-axis

P )y ganall ol

(14

Two (-5.0 u C) fixed point charges are located in
X'Y —plane at points

(x =-10cm, y=+ 0.0cm)

(x=+80cm, y=+50cm) ,
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 1 C) Gia I8 (B (il ¢fin

g8 ga Akl Xie (+ 5,0 g C ) A Aiadhi caing

Aadl) B3 igall AuSiilivg g jg<l) 5 68l fata canal
8 5l) Aaia lgaiuay AN 493l 5 (+5.0 £C )

:@Y\é\ﬂ\&(xy)(ﬁw\
(x =-10cm, y=+ 0.0cm)
(x=+80cm, y=+5.0cm)s

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

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

A
’g 5
> 4
3
2
1

2 <190 1

23 45 6 AN

X (cm)




(15)
Which of the following is correct relationship Jalza 9 (k) ashsS cull G damua ABe A5Y)

between Coulomb's constant (k) and the ¢ E 1Al s 1 (&) Ay ) Aalandl
electrical permittivity coefficient &) ?
The insulating medium is the vacuum

I 1
0| ke, =— 0| ke, =27 O| ke, =4r 0| ke, =—
2z - 4r
(16)
Which of the following is correct for the unit Asaal) B D sas gl prania 40V e

of the D in the equation ( D = ke , ) that links
the coulomb constant ( k ) to the electrical
permitivity coefficient (€, ) ?

(€0)scslssli(k)ds (D=Kkeo)
¢ EIAN Saad) a3 4l <) dalawd) Jalaa

O] N.m?C? O N.m?C
O] N.m2C? 0| Constant without unit B85 Ogx <yl
(17)
Two point charges (qi1) and ' (qu) Olishii liiad Cada g
q2 are placed on the X-axis y AL X sl e (q2)
y When placing a point charge 4okl Aad pua g die g, JSA)
. 2 y

qs3 on the X aXl.S becomes ' ) qL L a i X ol e (q3)
The electrostatic force acting | ~ - I E) X | o Bl At g gl 3 gl
on The charge (qi) becomes 4.0 cm [BHNPY WY g R ENAT
zero . If [q1=q2=Q] and [ i=q=Q ] s I3
[ @3=-9Q] . Find the distance of the charge Jq=-9Q 13

(q3) from the charge (qu). C(qr) sl ge (qp) Al s gl
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(18)

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

of the electrostatic force on A
the proton ?

3.0cm
A\

3.0cm

9 Rs) e electron
A

P TP PP PR

v
&9 nsl) & clectron
1

JSA) B il e lalaie

Jhdial daaa 45Y) g\ Jskad)

Lealadl 5 Al Sl 3 58

L Osg (B Sisall
Charse of electron

S HSS A S
— A6 >x 10O LT o

Chrvarose of prrotors
PR e T S | e
+ 1. 6 > 1012

O11.5x10% N to the right direction = | 0] 9.2 x 102° N direction makes angle 37°
O[1.5x 1025 N to the left direction e |O| 0.0

(19)
A charge Q is brought close Conductor Jw s dliu Riadd) ey B glaal) JL&Y

to uncharged metal Plate

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

Which of the following is
true?

Goada g ol Q
Ukl b die | dwali 0 99
. Q Aadll eyl S
"@M@S’\wg\

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

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

The plate is uncharged. 0 Q9 € T ol Ay

The plate charge cannot be determined 0 Coll) i g o paali Sy ¥
(20)

Consider two protons placed
near one another with no other
objects close by. Which of the

following is true?

O 5 90 Gl 919 0 2929 S8
G parl) Laguary (14 Al
Ay Al plaal a5

Luaa ey g".‘. Laa )

accelerate away from each other

o) agurs (5l Gl ey

remain motionless.

Lagla o) daiy ¥

accelerate toward each other.

el Laguany slaily le Ly

move away from each other at constant speed

Qiajaja

Al Ay anl) Lagudary (8 )iy

BONUS - =il

(1)
Two charges [ +5.0 pC Jand [ - 6.0 nC ] and 88l 9[- 6.0 nC ] 9[+5.0 nC | ik
the force that one exerts on the other is (3.0 N). . (3.0 N ) Lagi Adatial)
The distance between them is equal to : . G ol Lagy ABLual) (18
O] 0.09 m O] 0.9 m O] 0.03 m O] 03 m




Two charged objects are ' Lagiss Sl U gadia (Lo
a distance 2.0 m apart. °4d=2m,° X anid s 558 . 2.0 m Adla
object X has a charge 33.0C |y _ 5 X=33C Y awall933.0 C dad e
and Object Y has 3.0 C. I 3.0 C4ad Lo
The magnitude of electrostatic force on X iy 3 cird 11 Jalay X e 48l g gl 3 68 lada
11 times that on Y. Y s 58l
The magnitude of electrostatic force on Y iy cind 11 Jaay Y (o ASiilin g Sl 3 681 laka
11 times that on X. Y s 54l
The electrostatic force on X is the negative | - 3 581 b (5 gbeatt X (Ao Al 9 g1 3 gl
of that on Y. Y A5 Aasiilingg g8l
The electrostatic force on X is the same as a S B8l Lgudi A X e ASiilingg 4t 3 gAY
thaton Y. Y
3)
Two charged particles attract each other with o B sy pdrl) Lagudany (U gadia (lageu iy
a force F. If the charges on both are doubled, Adliial) Cuali) g lagals o cliadl) el 13)
and the distance between the charges is 2 BN QU cdalll ) cliadl) G
halved then the force :
is 16 times stronger 0 54 16 el
is 4 time stronger 0 < 4 4 e L&l
< [is twice as strong ) &) ey el
remains the same m) A LS A
“4)
Two small, charged objects, Q1 and 0>, are Lagis Juall ¢ 0 5 Oy QM sadia Ol b Slarsn

some distance d apart from each other and there

1s a force F between them. What is the value Lag Adaliial) duly jgl) B 6l) il 118 ] Allsa

of the force if Qi is increased by a factor of 01 333 2 Salag Oy 213 13) 5 i Ll F 2
two, Q> 1s increased by a factor of 3, and d is . i )
increased by a factor of 5 ? £S5 dalard My 3 Jalna
0]0.20F O] 024F 0012 F OJ12F
)

When two charges are ' Citinds Juad aly Ladic
separated by a distance d, d 5gal) )aia (16Ss ¢ of Ablsay
the magnitude of the F Qo= ro—F e )

\ F 5 Lo 43Sl g <)
electrostatic force between Qi Q: €t s <€l 3 &l fohe e
them is F. What would be Sl g gl 5 58l )
the magnitude of the electrostatic force betweer ¢ d2 Jadl) diluca cuils 1) Lagiy
them if the separation distance was d/2 ?
0| F/4 O\ F2 O|2F 0| 4F




