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Question 1 Jlgadt

—
-

A-Calculate the magnitude of the resultant electrostatic force acting on the

charge —7.0 pC.
(=7.0 HC) Lol A 35l Acaal) L:Ko0uny 60 521 Jloke ieaa) =

..............................................................................................................................................
..............................................................................................................................................
...............................................................................................................................................
............................................................................................................................................
.............................................................................................................................................

..............................................................................................................................................

B-Find the direction of the resultant electrostatic force acting on the charge
~7.0 uC. (By finding the angle)
(Ras) 3 da) (=7.0 PC) Link) b B3l Abanall Ailiny o) 58 sladl 20yl -
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................................................................................................................................................
................................................................................................................................................
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 Question | _—::2- . Jijealt |
,Flgunshmacubomoum — |

Jian 4 0.001 M’ dana e Jo20 inyy
e iy E=3.0%10 2 N/C plitia LS
coaSall dagl aal Sy

0.001 m* in a uniform electric field
E=3.0x10 *N/C that is perpendicular to
the plane of one face of the cube.

e —c— et

......................................

......................................................................................................

B-If a charge +3.2 uC is placed inside the cube, find the net electric flux
passing though the cube.

wnSal pe Al S gl B coaSad Jils +3.2 PC Aind pay 1Y -

............................................................................................................................

...............................................................................................................
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Question l 3 l Syl

thunshmunobcmcmwumocf RSt Je e "“f“"‘f
two point charges. | e

E—— DERPPEIE - | : ——

|

|

A- What is the type of charge g; and charge q,? ;

& l

'q; M q, al)) bo s = |

TUDE D ) onoermmeanrontnriisi Saoromiadmem qres

TVDR OF B isniiacmniician s q: g5 l

B~ If the magnitude of charge g, is equal to 6.0 pC, what is the magnitude of |
charge g,? |
1, Lokl Jlaia L (6.0 PC) (o @ LD ke GlS 1Y - |

|

.........................................................................................................

C-Draw two lines on the above figure representing equipotential surfaces, one .
of them surrounding the charge g, and the other surrounding the charge @ |

Jaay AUl g Loy daay Lanaal caga (s ol O30y (ol e S8 e pu)f - ;
.Q)M. - _—J




Question 5 Jiza)

Electric potential difference 1,63 s 33 Charge Ziay

C— v) (#C)

[ 8 ] 2.0 5.2

4.0 10.1

6.0 | 15.4

8.0 | 20.3
A capacitor was connected in an electric circuit. AlgS Bils A e Jia
The readings of the electric potential difference | (oSl sgall (33 Cloli cidly
- between the two plates of the capacitor and the Lokl lakay oSl Ak Cy
amount of the electric charge on one of its o LS dgagl aal e 4l e
plates were recorded, as in the table above. el e

A~ Graphically represent the relationship between potential difference and the charge.
AailgSh Lallly sgad) 38 O ABWY Sl el B2 -

y
!

\'J

B-Based on the graph, calculate the éa;acltance of the capacitor.
(O [ PVRPRFIORN PRI S 1 5 [

......................................................................................................................................

........................................................................................................................................




Question 4 Jigaall

q; =4+8.0x10"Y¢ gy =+5.0x10""'¢
o © 'p |

'
'

o s

According to the figure above showing two Mwwqﬂm‘ L Ay
point charges in vacuum. The electric P Ak do ) agad EL
potential at point p is (V,, = 0.7 V). (V,=0.7V7)

A-Find the distance d.
A Al 3l -

..............................................................................................................................................
..........................................................................................................................................

...........................................................................................................................................

.........................................................................................................................................

B-Whathappemtoﬂneelec&lcpotanﬁalatpolntplfq,lsmovod(zo cm) to
the right? Explain your answer.
;‘Eﬁ&_uﬁ“(mam Gr il g Ja (B P A e ) sgad ol lile -

...........................................................................................................................................
oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Question ‘ 3 _ Jlgead)

— o
l - 2 -
8 - -
E
>
/4 >
; >
The figure above shows a cube with

side length (11.0 cm) In a uniform | (11:0 M) 4adda dgh L s3] 2 fuaay

electric field (E=5.0x107 N/C) (E=5.0x1077N/C) pliia (SligS Jlaa (b

perpendicular to the plane of one of | a3 4l ozl .cuaSall dagl aal (G Llo Lugas

the cube's faces. Suppose that six o b Clighg  dajly @ilig aSl) diu paaag

electrons and four protons were sgalall |
placed at the center of the cube.

A- Find the net electric flux passing through the cube.
aSal el S SlgS) Gl dagl -

..............................................................................................................................................

B~ Calculate the electric flux passing through the right face of the cube.

cnSall ol dagll a3 JlgS!l B e ~




Question | 2 Jeall 1
ijL 4 ———
q +6.4nC
|

The figure above shows two point charges in
vacuum separated by a distance of (1.0 m).
The magnitude of the electric field at the
midpoint between them is (345 N/(C). If you
know that there is no point between the two
charges where the effect of electrostatic
forces is absent:

A Ol il Mol i el
Mia (1.0 m) dluua Lagiay Jaals £ 1)
Lagias Adlusall chuaiia P P LU E

ol 205 4l ke 13y (345 N/0)

Sl A1 g pandy Cplintl] (Aol

(AN g Sl

A- What is the type of charge g ?

B-Calculate the amount of the charge g.

.............................................................................

...........................................................................

$q Ladllpgila -
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Question 1 i)
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‘| =
¢ 2 |
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0 | +x
e Pa=ditiadi ==
20 pum >l 20 P
'
gl

Three protons and an electron are placed in| WS ELAN A 0 sty Glighyy 492 Gy
vacuum as shown in the figure above: , odle] Joan

A- Find the magnitude of the resultant electrostatic force acting on the
electron.
(O] (b B3 Aluanall ASilinng 1) 351 ke 20y} ~

................................................................................................................................................

................................................................................................................................................

B- If the proton placed on the positive x-axis is removed, Calculate the

magnitude of the resultant electrostatic force acting on the electron?
And draw the vector of this resultant force on the figure above.
Aluanall 50y g0 BN e caoad) scingall X usna 0 Egiagall (158l A o3 o A -

el JC) o 39 ol dada puely 019 Y1 (A B3N

................................................................................................................................................
................................................................................................................................................
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"hich of the following statements is true in terms of the direction of charge flow
irough a conductor?

& jall gall 1) abiiall gall e Adlud Cilia ) (38055

Negative charges flow from the lower potential to the higher potential 2

Q0 pal) gl ) Gadiiall sgad) ey gall Cilialll 345

Positive charges flow from the lower potential to the higher potential 2

aiiial) agall ) adi sall agad) Gad Lol Clia ) g4 gall Cliall) 3845

Positive and negative charges flow from the higher potential to the lower potential

w

& sall 3l ) akdiall sgadl e Al cliausl) gigs gall Glis &)1 855

Positive and negative charges flow from the lower potential to the higher potential

i P A e Gisatia s b S LIS 0 B el
[ Ay O gaia CILAS) 18 ) g gl laall A1) 3) A
i
1

A negatively charged rod touches the knob of a
neutral electroscope. After the rod is removed

i the metal leaves are negatively charged. Which
i type of charging is this?

s

S ———

Gyl &
Jaa 53l
Conduction :
Sall
Induction

~

2l

Rubbing 3
s

Grounding
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‘ Which of the following shows, correctly, the
direction of the electrostatic force between two

i negative point charges?
'

++++++++

o gadia ) g0 (o 5 (o g g 5 P 3 Py O 5908 JS) (o |
Janal) L 35 0 8 A Aansils grands A Lo (g1 (oSl (iany
fOR 9 Oa dS o Al

The diagram represents two protons, P; and P,, located
between two oppositely charged parallel plates. Which
of the following statements is true in terms of the force
exerted by the electric field on the two protons?

Py 1o 5 i3l 5 58 g gL Py e 5 5isal 5 610

The force on P, is equal to the force on P;

Py 5 5 5305 4l a 5ST P (10 5 53l 5

The force on P: is greater than the force on P,

P; o 553l 5 4h) a SIPy 6 5 55a 5580

The force on P;is greater than the force on P

Juall 5 gl Py 3Py o 5 i3l 5 gal)

The force on P; and P, equals zero
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o s LS Q Akl Liak (54 (0.5 m) 23 e (a) Akl pis
(9.0 X 10* N/C) g5 (a) Al 2ic by 1<) Jaall JS2)
$Q Al Jlaka oA La

S m A point (a) is at a distance of (0.5 m) from a point

g charge Q as shown in the figure. The electric field §
i strength at point (a)is 9.0 x 10" N/C. What is the i
i magnitude of the charge Q? g
: J

+2.5uC 1
-2.5uC 2
+5C 3
{ 4
| Sl 5 s 150 d 5 A Y1 Gl 1
eSS s J

| e 5 glan O i Ly (i g g (o Ao €y il glual) o)
The work done to move a charge between any two of these positions must equal Zero

e (5 glaas o i L b ga (5 30 (il pgelt gl
The electric potential at any of these positions must be Zero

e (g ghaas O i Lga 0 ga (g1 30 il gl Jlanal)
The electric field at any of these positions must be Zero
Ihia (5 g O aa Bl gall 038 (s gl A Ao puda ga ddads o 5 5 gall ALy 41 5 gR1)
The electric force acting on a charge placed at any of these positions must equal Zero
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$(-q) Had) o 5 Al |

o e e o

Two point charges of +Q, are fixed at opposite corners of a square as shown in
! the figure. A negative charge (-q) is placed at a third corner. Which of the
i following diagram represents the correct direction of the net force on (-q)?

B»‘ Jasa (o dan ga day Goadia A 598 Juaga Cuil &
BMJJ‘.M\&GA.PJ&WWU‘UJJQMMM
B dagall o 0985 Al Adald) g gila s U o Jualia

PA positively charged sphere A is brought close i
i without touching to a neutral sphere B as shown in E

the figure. Sphere B is connected with a grounded
wire. What is the type of charge on sphere B?

v 2 |

Negative
Lo ,

Positive

Jaladia
Neutral $
Alu gl gay9Ss 28

A

It might be positive or negative
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Which of the following charge distributions is NOT correct?

-

Irvogatac conducting sarfivs

A8lia Lagins ((20C) Lagia JS Jl8ka By A Oliia

B Ot AdaLial) 5 gl jlaha La JSEN A yek LaS (0. 05m)
\ ] ?CL‘. “ '
. * ) [ - - 1
0.05m .o Two charges A and B each of (20uC), are separated '
i by a distance of (0.05m), as shown in the figure.
What is the force between the two charges?

1440 N 1
72.0 N 2
450.0 N 3

8000 N 4
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A positive test charge is moved from point A, apart

‘q ; from a positive charge (q) to point B as shown in the
figure. Which of the following rows is true? i

1]
1
| & s s vl

-

Bs A Ol 38 A Lo g g Al (b il
Potential difference between A and B The change in potential energy of
(VB-Va) the test charge
A Negative <lw Negative llu
B Positive w34 Positive < 3a
C Positive i 3a Negative wllu
D Negative il Positive w34
A 1
B 2
C 3
D 4
A B B R S R R AR R RS
B 1) e Ol S Oftiad e A Jlaall baghd Jol mag
i ?\P@Qﬂld@d\ﬁﬁné,@@?\&.hlﬂ‘i
1 '

O % » ©
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feaial) A gl Guagal) (34 lkala (40pC) e gall 4a gl E

-

the net charge on the positive charged plate is i
40pC. What is the potential difference between ;

the two plates of the capacitor?

200V 1
0.50V 2
60.0V 3
800.0 V 4

--------------------------------------------------

' LAM@&AM}B,AMMJE
i S,B,BM@L,:AMLM\@@;
P B Al g wildad ) 5 gal) lake La F W )ik
| i

-q o | 2000000000 e —
i Two charges A and B are separated by a g
A B | distance as shown in the figure. A attracts |
i B with a force F. What is the force that B |
i attracts A with? |
F 1
3F 2
1
o F 5
3
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b gall La (3,400 gad dads (20 N/C) o 00a b gS Jlaa A g (- 20><10 TC) W laka Adlu Aol
SAialll o b isall Al <))

--------------------------------------------------------------------------------------------------

A negative charge of -2. 0 >< 10 7Cis located in an electric field of 20 N/C directed
oward the East. What s the electric force acting on the charge?

L2 4.0X10 76N West 1
6,54.0X10 ¢N East 2
LE1.0X10 78N West 5
B,51.0X10 ®N East 4

i 2 5 Q1 Ol S Ouaiad J ga AL sl Jlaal) JS2) el
| Shauaua 40U Q) jlaldl )
1

i The figure shows the electric field around two point !
i charges q; and q,. Which of the following i
E statements is true? i

1=~ 2qz 1
Q- -2qn 2
0= 2qu 3

Q= 2Qq2 4



OS] Ga (g A8 o el Ty

Lasd calludd) A An electron is accelerated from rest

close to the negative plate to deliver to

o “‘-‘:‘“ okl the positive plate, if the electric
"’aﬁ O *’J“"ﬂ "_'L potential difference between the two
oA I-Z'(‘l;-; “’{"";.:3"‘:‘ parallel plates is (120V). What is the
Syt ff"‘ 3 \‘ maximum Kinetic energy of the
YO RSN ?electron
10"%Jx1.6
i
10°18%9.6
Jd
10177x3.8
:
: 1017Jx1.9 ;
[ 0 0 0 O O O O O 0 O B 0 0 -
] . mpne ® - » 2o dl'®e o
P L(2.5cm) Okl G adl g (S00V) (g gheas pliiia il S Jlaa (2 (udladi G agad) (3 2 )
. - -
; S S Jlaal) 5ad ke la
i |

e

he potential difference between two points in a uniform electric field is
500V. The distance between the two points is 2.5¢cm. What is the electric
field intensity?

2.0x104V/m 1
2.0x102V/m -
5.0%x10-5V/m 3

1.2 V/m 4
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E=23x10°N/C

| ]
S
29‘ { @& er
Pl =g
y
> Q 4
E=3.1x10°N/C
£
3
29° .
P 1om q

b JSal) B cliall) a6
b (Cliad) Al

AB

B,C

(Q = -2C) 1 S0 According to the figure, if
-2 13 SR

Syl (g=+2nC)s
P(0,0) A Lo U g8l

Q= -2uC) and (g = +2pC), what is the)
?(electric field at the point P(0,0

am

——

———
P = g

> y
E=2.3x10°N/C
Qe
E
N
612
P 10m : N
s -
E=3.1%10°N/C
Qe
3
H
10
P Lom ; ¥

Which of the charges in the
Migure is (are) negative



Giguall B X (Jias 1ika What does X rcpresen;kx

Jshal) (g i (B, = ZkTX) in the formula (E, = T]

2% of an infinitely long wire
gl daa La
eSagr and what is its unit?

: linear charge density
: el Al A C/m
surface charge density
w Aald s C/mz
volume charge density
eaal Al s C /m3
infinity charge density
A A s C/m?

T3 3sh sl x alads LRSI (5 38 a3l o JSAN gl LS As shown in the figure an electron is fired horizontally
- 15 s ) . . towards the positive x direction over a horizontally
(+3.0X107"C/m?) duakaw. fia RS LB (3aua Ja3a  oriented charged conducting plate with a surface charge
Abbiacaddiod LSem) N Ll d AN GG Cus,  density of (+3.0 x 1015C/m?). If the vertical deflection
éh! O ¢ (0.5cm) = "uﬁ o~ 72 of the electron is (0.5¢m) after it has traveled a horizontal
A2.0cm) 428 .
% distance of (2.0 cm).

vaidh) vie b3 5N Ae i la What is the velocity of the electron when is fired?

(Negleet Earth gravin)
(A 31 Al S
’ 5,*—'.
0.5¢cm
T 7 P SRR I SO TP
0y ; X
0 Xy = I?..Olm
ia
2.4%x10°m/s ;
b
1.2%x10%m/s
.C
1.6X10°m/s
d

1.3%X10°m/s



Jik eale (KA cea
Jas A (5.0cm) la

A
alaia (E=200N/C) phia
b sl 4 gl 2a) (5 glaea gt
P QPP PR YLy C X' g X

Fagmal 42 gll g
f;—‘—.

0.0Nm/C
LONm/C
1L.SNm¥/C

--------------------------------------------

--------------------------------------------

According to the figure, a cube that has
(5.0cm) side length in a uniform clectric
field (E=200N/C), that is perpendicular to
the plane of one face of the cube. What Is
the magnitude of clectric flux passing
?through the black face

Poemmn -y

2 33 i s YD 2ae o
¥(-2.00C)

take to make (-2.00 C) of
?charge

x 10'? 1.60

x 10719 1.60

How many electrons does it «

a

besnnsncannand



oSN DN e L What is the magnitude of the electric

JSEN 35 a3 S e flux through the sphere shown in the
R e figure that contains an electron and tow
Gl e i o a 5
R ’protons
10°8Nm?/Cx1.6
A
10°8Nm%/Cx5.4
A
105Nm*/Cx3.6
:
; 0¥Nm?/Cx1.8 ;

P . . . . .
LGJ du‘: 48l :“ Li.. Which of the following are materials «
(,‘:C )‘ jA\ that have zero resistance to the
Alaesi Gl ?conduction of electricity

Insulators

Jhsad)

Semiconductors
Clea gall oludil

Conductors
Cola gal

Superconductors

S 5 4aild Dl gall

[-%

bAucssnsscnnnmud |



A3l laial Sas 13l

O U Al <) Alals) What happens to the magnitude of
i e wﬂhﬂ O electric potential energy of a system of
Tlagdy Aaluall two point charges when the distance

Thetween them decreacog

Becomes zero
I )ia gnay

Remains the same
A LS A

Decreases
Ju

Increases
N

A S lad .,5‘ Which of the following statc:ncnts is
¢ Jcorrect

.Equipotential lines and planes are always at the opposite direction of the electric field

(S Jlaall Gaslaalf slamyl B Lails ) 65 gl 5 gheds b glesa y o ghad

Equipotential lines and planes are always at the same direction of the electric field

o S0 il sl (o (B Ll (155 3l (5 ghacs by gnna g o gl

.Equipotential lines and planes are always parallel to the direction of the electric field

b STl Lo A5 g Ll (3985 gl (5 sheds g sana g o sk

Equipotential lines and planes are always perpendicular to the direction of the electric field

o S el i) o 5 aaka Laih3 (3955 34 (5 ghacs by s 9 o o



.l JuillE,  According to the figure, what
aluasall 5 58| \8a s the magnitude of net force
‘g1 5 A 201 ¢

0.15 m 0.15m
2 Vi L]
40 pC «30uC 40 pC
10°Nx4.8
10°N%9.6
10°°Nx6.4
| 0.0N :
Ol Jedl) a5y The figure shows
........................ 15 cresenssnnnnenCharging by

d
Triboclectric
Sl
d
Grounding
o
Induction i
al)
J

Contact
e gall



Which of the following statements is correct: Hasna 400 &) !

g

' .'j;'.e!&é!.‘ré.iﬂ.

LAY & RN

The figure shows a blue ball which initially
has a charge of +6.4 X 10 C, then it
touches a neutral red ball. After the balls
are separaled, the red ball has a charge

of +2.6X 10%€, what is the charge on

the blue ball?

U‘ﬁ'é.}mﬂﬁﬁu'ﬁ“e‘x
58 ] 1 (46,4 X 1078 €) 5 gt A
Ak Gasa) (i S Jualkil s, Addtada ¢) paa
Aadila (+2.6X105C) 5 5wesi ¢ paalt 5

Celd 3l 5 8



(S 20X 10 ) 50 (640 Jopinss (na ek
flaedl 038 A iy ) 2% o
A piece of a metal with a charge of (-6.4C) contains (2.0x 10 profons).

What is the number of electrons in this piece?

[f the electric potential energy of a system of two (o U Ay 0 Gl ALY 38 ‘3
negative point is (9.01). Whatis the electric potential Ml (9.0) (e i
energy of the system when the distance between the 4l il Lot oLl ALISH AR

. . 0 SYLE ’
two charges is tripled? 1l el g
The diagram shows four steps for charging an lan) s JO A 38 S ) R
electroscope in o wrong order. ol e 1 A S S e
What is the correct order of these steps? W aall l e Al
{ . p ( D=*A—= C—=B
A~B=> C=D
A B c 0
\ - 202840  l202s



The magnitude of the electric field due to T80 ) Slupsl Jall s
an infinite, flat, thnn and nonconducting plane of (Jasa 12 9 U""i"y deb E“‘“

charge is (3.00X 10°N/C). Assuming that the 3.00X ) A al j4S Kal P"M
charge is uniformly distributed, what is e 30 Aol o) il 4 (10°N/C
the charge density on the surface of the plane? ¢ el Ao Aal) ABUS L ¢ Sl

In the figure, a small negatively charged object is 2 ‘ ’
placed at rest in 4 uniform electric field. Which ofthe > ¥ 4 Wiy S
following statements describes the motion of the object \’"' W il o pay

when it is released? L i A2 el 6‘ o

fi ) Al L2 sl

(Neglect the mass) At
npumm.mm townrds left.

) Gl o e




What does x represent in the equation Upal S IR W

dq = XdV g
o G 0 Liad 553
:‘:\'i: sc;.:‘l:;ig:gds':tl:'egeu‘}'o“ over all the parts of Yalie § 5 ‘,’ P
And what is the unit of x? "&5”5"5" C/'m "X oA Sany Ly
varface charge donity
) D C/m’
volume charge denuty
R Y Y C'm’
findy Chargw denary
A5 > s C/m*
A proton is accelerated from rest close to ;‘;" uy:‘;f*;j
the positive plate to deliver to ¢ ‘u“ J 3!,: ¥ |
the negativ i Csl ol e
gative plate in (0.02s) . If 033 54 b el
the electric potential difference between 33l .3:‘ S 13 (0'025)
these two parallel plates is (100V)? What " ol o ui-' <)
is the acceleration of the proton? Las L .'(1(')ov)

‘proton’



The figure shows three charges placed at three AS guin pa Sliand SO0 G JSE

points A, B and C. C 3B sAbE 3
Which of the following statements is correct aaa L @l jd) Sa 5
about the charge q of A,B, and C? TSl e e pead

A=

e

g
}
o
"
'J
3
:
o
&
'
a
:

The electric potential of a point - P ) Sl sl gl A

charge (3.0kV) is (1.2m) away 2 Ao (3.0KV) Ashil Ada
from this charge. What is the e e Aol 232 (4 (1.2m)
charge amount? SAdal)
Suppose that the voltage at a point is Ay lan) el 3l <!l gl ol pa i
given by the equation
(V(x,y.2) = 8x-9y+57%) in vols. Sl 3o g (V(x,y,2)= 8x-9y+52%)
Which of the dimensions (x,y,z) it Al ) Jal A sy (xy7) | 0 )
determines the magnitude of the §akil)

electric field at this point?



According to the figure, a parallel plate capacitor o Cia sl (g 3l gha S (JSEU U

in vacuum consisting of two conducting plates, S8 (ha pa i g Oa (5SS F1 A
each having area A and opposite charges, Oty Laginuds a9 ¢ A Aabus Lagla
separated by a distance d. If the electric potential 13, d s by Jaails (il
difference between the two plates of the capacitor Rl gl G gl (38 S
is (20.0V). What Is electric potential difference On 3l (33l L (20.0V)
between the two plates; when the distance between Lagrias Adlcal) s Lasie + 0 gl
them is equal to (0.5d)? (0.5d)

The figure shows two identical positively oy O g ililalis 0 S S
charged balls hanging from the ceiling by O M) gy ol G T (3 lnin (o g
insulated massless ropes of equal length LCalll b f S gl ol g L8O e 038
I. What is the charge on each ball? Nagia b S S &
(9=9.81m/s?) (g=9.81m/s?)

m=0.5kg m=0.5kg



Assume that the cube shown in
the figure contains seven
clectrons, eight neutrons, and a
number of protons, if the
clectric flux through the cube

is (3.62 x 10"8Nm?2/ C)-

How many protons in the
cube?

<]

Te

According to the figure, two charges

(Q=-3.0nC) and (g = +2.0pnC), the electric
force befween them equals to (7,3 x 1074N)
and the distance between them is (8.6m), if
g is placed at (5Sm,0m). What is the electric
field at the point (0,0)?

¥

JS&d A AUl caesall of i 58
Skt Sl S s e s s
LS leilign g ol e Jae 9 D5 5 50
casall e R s geadl)
“.(3.62x10"8Nm?2/ C)
Yaasall q'.’ S g5 g )

Oitiall) Gu Al Ay <l 5 42 @
(Q=-3.0nC) 3(gq =+2.0nC)
bagiss Al y (7,3 1074N) JS0 A
ALl A 4e g ga g D28 13 (8.6m)
Jodd b (5m,0m)
2(0,0) Akl sy 4L



According to the figure of parallel plate capacitor, GRS A3 JEAD b gl o 1 e ST Wik g

if (A=0.01m*) and (A=0.01m?)
(d=0.10m). (d=0.10m) 3
What is the capacitance (Q? HCO) Aad e la

LT

) promdt

‘Which of the following are A o ol e
materials that have (R=0Q)? Q&gle(;{:(;f;;“i

Superconduc




Which of the Tollowing is not an equipotential

- -l " ¢
§ a ;j"‘“ ~-AL-- (e J"“ LA-‘ 3
surface’

C
A
B
¢ A&B
Which of the following is measured with baa g Oy A L“ J‘
Newtons? T el
qgkE
q
=
£
q
G°E
According to the figure, a uniform electric S P S

field (E=360N/C), that is perpendicular to the - alxia (F=360N/C) akisi
plane of one face of the cube. if the electric jf;ﬂi” o éi‘ &,2;;

flux passing through the left shaded face is - : ;
equal to (-L2Nm?C). What is the cube side = -(1:2Nm7C) S84 ol 42 51

¢ P 2
length? Palall Al b lda

’ E
/l —



- A neutral sphere, made of insulating material, is placed in an external electric field as shown in
the figure. The net electrical flux passing through the surface of the sphere is:

= SR O KB ia e 0 LS o i S i B 4 Je 5 (e A0 gl Ll Ulstada 5 S Caniay
T A A e e S R

Zero
o
negative
ket

positive
A e

cannot be determined
sl G Y

Three isolated charges of +2q,
surrounded by a Gaussian surfac
through that surface? Hint: €, 1Cp

R JETT I c-k-kfu'q‘gfﬁ*i'é”)‘i-.)(

+30 5 <205 424 ) Uppe s g®
1A A 0 Al ) B i PR

ol a X AL D Sl KD

Which of the following statements is correct about electrical
r
Tt el (L 5l e 0 Sl e

—— - ———— ———— -
e —— o
-

Electrical resistance of superconductors is ze

ks ro at very low temp.-ératu:
| PSS SO o8 L B A R W s

($ 1 s 5301 2SSyl A g S R il o

. s smcmsescin e

Metals are bad conductars of elec Lricity.
elu WS A s T pa ot Gl Jries

Insulators havo low electrical resistance.
Aphme pily 1 e gna hgpad L 15 sl

silican and gerMmanium are examplcs of superconductors.
ol Sl "F-,’.ﬂi;;u ;l,al'uaf,*_»-:’,_')g.'——?'_)—_“&

\



The electric potential in some region is given by V(x, y) = Zx* — 3y. Find the

x —component of the electric field associated with this potential at point (1,2) in space.
Note: Sl units are used in this problem.

SN Saall x 4850 20l V(x, ¥) = 222 — 3y Vkaddy Lo dikaia b pSh gl o iy
A(S] units) HSsad Al Silaa 5 A Tazideed! Silaa )i (1,2) AR e U 36SH 2t 1igg JaS 5l

—4V/m
—8 V/m
6 Vim
SV/m

pa

electric field between the two spherical shells at distance r from the center.
Hint: surface area of a sphere = 4nr?,

AL 8 o 4 gy 0" 5 o 0l i Ao i (0 (R 58) (1) g 98 edoee 309 g0 3
38 0t JCU s e 6 LS 36500 A chiadebaa g (B> @) G B (5 e ol el Alua g Sk (14
S5 P B 53 97 o g 5 e i A i g ol 4 S Ay e

Arr? = A pda dalaa, 3 50 a7 34 e G )80 Oyt (3



Which of the following statements represents Gauss’s law?
Tomsha B BS ANa S_Gal Ga sl
Electric flux through a closed surface is proportional to the charge inside the surface.
Electric charge is uniformly distributed on the surface of a charged conductor.
Electric field inside a conductor Is always zero.

The surface of any conductor is an equipotential surface.

Evaluate the magnitude of the electrostatic force exchanged between the two charges
g, = + 30uC and g, = — 40 x 107°C separated by a distance of 6.0 cm.

(Usek =9 x 10° %3 1.0t = 1.0 X 1079).

Lagsy o Gl g, = — 40 X 1076 5 gy = + 30uC Cuia (s ALEL Lty 100 5500 hsie 2

(10u=10%x10"%k=9x 10"”—"_3": p233ud) | 6.0 cm Adleea
3.0 x 10°N

1.8 10°N

2.0 x 10°N
3.0 X 10*N




In the figure, g; = 10.0 uC, g; = —20.0 u€ and gy = 30.0 uC. The distances along the
x — axis are measured in meters. Find the electrostatic force exerted on gsdue to the other

two charges g: and gz.(Use k = 9 x 10” "c"". 1.0 g = 1.0 X 107%).

GV sl Jle S (AT g3 = 30.0 UCs gz = —20.0 uCs gy = 10.0 uC « el J2 i
Q23 @ GERI Ce A3l s geAGal) e 5 53 Ay e sl AN ke aa gl | S

g1 g2
° °
(/) 1.0

1.05 N, to the left
Junill 523 105N

1.05 N, to the right
el 23 105N

1.05 N, along the positive y — axis
sl y ssaadlad; 105N

1.35 N, to the left
Sl 523135 N

{10k =1.0xX10"% k= 9% 107 %2 sz

C

g3
' ¢ S

2.0 3.0 X = axis

A negative electric charge of ¢ = —40uC is placed on the y —axis at point y = 2.0 m.
Find the electric potential at y = 5.0 nm. (Use k& = 9 x 107 %'i, 1.0 =1.0x107%.

¥ =2.0m i xc i) jadl to g = —40p0 W10k Al A0 S a2 Coal

-1.2%10%V
—40x 10*V
+4.0 x10*V

+1.2x10°V

¥ = 5.0 m il sic Lal (o a3l il gl agadl sa

(10p=10x10"¢ k= 9x 10" 25 asi)



Consider two identical charges of ¢ = 50uC each, placed 5. 0 m apart. Find the
electrostatic potential energy stored in the configuration.

(Use k =9 x 109”;:’, 1.0 4 = 1.0 X 107%),

m.\p_,‘.s_()mmuw&lg“)l q= SOMW&J‘&WLMQJ?JU;‘)“‘
2 -
{10pu=10x10"° k=9 x 109%'-;'- paaauf) WMl V3 A A Ay gsll gl

45]
0.9]
0.2)
25]

A proton is placed in the uniform electric field of magnitude E = 0.6 V/m. Find the acceleration
of the proton {in m/s?). Hint: Proton massis 1.6 x 10-%"kg and proton charge is 1.6 x 10-" C,

0253 3 Aauili (m/s?) a3 0951 B Al 22 ) B = 0,6 V/m o_lae alifia 4 S Jlaa 01515 3 paay
A6 X 1017 C GsldAiindy 1.6 X 10-7kg o\ 8l AS | AL S Jadl A

6.0 x 107

2.5 x 107

9.0 x 1077
5.0 x 10°



What is the unit of measuring the linear charge density (1) on a thin long rod?

T sle s o) il o 53 g9 pall (A) Aglailt Laall ABES A8 Sany A

C/m
C/m?

C/m’
Cl/s

A e An clectron is placed in a uniform electric ficld E as shown in the figure. The clectron is
' .2,. = released from rest. Which of the following statements describes the subsequent motion of
b |—| the electron?

opSeall ny (ym AT s Lapad 15 2y 8 75 (SN A uinge b LS F L 0 g8 S B 09 S0
15 s bl 005 ST 3S pn G 4000 il ) (a4

The electron will move to the left
Sl g3 5 SRIVE A e

The electron will move to the right
Ol 0y IV el

The electron will not move
Ol e Gy S O

Given information is not encugh to predict the electron motion
O FEN1 350 300 A4S 3 Wnadll e gl

Consider two point charges g, = +4.0uC and g, = —8.0uC, separated by a distance of 4.0 m.
Find the magnitude of the electric field (in N/C) midway between the two point charges.

(se k= 9 x 105, 1.0 = 1.0 x 107%),

A Jaall e 25yl | 4.0 m s iy el g, = —B.0UC 5 Gy = +4.0UC Csad 35y (a8
Ol fn ABiall Cialla A (N/C) 53 33 Okl . a5l
(104 =10x107% k= 9 x 10° 25~ pasa)

2.7 x 10*

1.8 x 10*
9.0 x 10°

7.2x10*



¢ PoeS Jiea 51l e Aasaa NGNS ladl e sl

Metals are good conductors of electricity.
eliyeS Saa S0la ga Sl ) y0aS

Insulators have low electrical resistance.
Asiaia Al 5eS A glaa Leaal J ) 5l

Silicon and germanium are examples of superconductors.
e eSH pum 1 3300 31 5ad) 5m sl sty o sSsbandl ying
Electrical resistance of superconductors is zero at room temperature.
a0 50 de jhea (5 g i 53 A CDla gl Ak 5eSH A glial) ) 4S5

One way to charge a neutral metallic object with a positive charge is to do one of the
following; (o A ga Lnk LS| 3k aal Al Jolata (5 30 ani R ) (g il

Remove some electrons
praall a2 SISV im0
Add some electrons
aadl Sy SV lany A8
Add some neutral atoms
Aalaiall Sl A e ALl

Cut out a part of the object

Determine the wrong statement in the following;
AN O Ll e AdlalA) 3 Laadl 5330
We need to do work on a charge to move it on an equipotential surface.
dendl (5 s pdans o 1Sy ai Al 5eSH DalM o JAlB e loie S can
Electric field lines are perpendicular to equipotential surfaces at any point.
Aais gl e sgadl 5 s pland Lo 30 e Lo 555 L eSO Jaall Lo glas
In a uniform electric field, the electric field lines are always parallel.
Lihs 3530 53 o oeSH Dl o slaih 5555 cpliiia by 268 Hie 51 3
The surface of any conductor is an equipotential surface.
R et ST S EL P



Consider two point charges ¢, = +4.0uC and g, = —8.0uC, separated by a distance of 6.0 m.
Find the magnitude of the electric field (in N/C) midway between the two point charges.

(Use k = 9 x 10" "—;‘-’ 104 = 1.0 X 1079).

) Jaall lsia 3 d | 6,0 m Ahsa iy Juali g, = —B.0UC 3 qy = +4.0UC Oind 352y 2 58
. o8 .]'wu' - ;- J(N/me'" ’”L‘ﬁem
(LOu=10x10" k= 9x 10 "5 pss)

1.2 x 10*

1.8 x 10*

2.7 x 10*

9.0 x 10°

The figure shows two charges +Q and -Q, where point “p" is on the perpendicular bisector of the
line joining the two charges. Find the direction of the resulting electric field at point “P™.

b Ol s dag 530 Jaill 50 gandl i) o P il 2 g8 Cu Q5 HQ Ol (et K20 0k
P el tie iy S ) s sl 2
Q

. “pr

0.

|

|

|

e +Q

To the right
R
Downward

SV 0
Upward
e

To the left
Bl



Determine the wrong statement in the following;
, AN Sl Cpe AR 5 Jadl A

The surface of any conductor is an equipotential surface.

Electric field lines are parallel to equipotential surfaces at any point.
a5l i gl (5 s pdad a4y ) g Lis 085 U S0 Dol Ja lai

We do not need to do work on a charge to move it on an equipotential surface.

gl g g e e 1S5 5l 400 S Al e Sl e Jlaie SN LS Y

In a uniform electric field, the electric field lines are always parallel.
L0 2531 550 (g 50 nall o gl S5 i 300 8 Jlna 51

, One way to charge a neutral metallic object with a negative charge is to do one of the
NG P Alen At ALuS) 3 o ) Rinl e g 3 e it 5

Add some electrons

prall (I Sy I ey Al

Cut out a part of the object
paall a6 G plad

Remove some electrons
gl {pa S5y S g 1 53

Add some neutral atoms
Al Sl 31 ey ikl



Three isolated charges of +2q, —2q, and +3q are placed in a 3D vacuum space, where they are

surrounded by a Gaussian surface, as shown in the figure. What is the total electrical flux 8

through that surface? Hint: €, represents permittivity of vacuum. O*h
02qo

LS gt s g gy A 30 i 3 (43q 9 =2 9 42q ) Mpime Shind 20 G
B 0 Al gy i el G e 0 B il K2 e
o= +7Q/e°
¢_+3q/‘°
@ =+3q

P-= +sq/4"fo

DWhat is the unit of measuring the surface charge density () on a thin metallic sheet?
0l ) 4y dasiia e 335 gl () Agadandl Ain)) QS (il Bang A Lo

Cls
C/m?
C/m

C/m’




r A negative electric charge of ¢ = —20uC is placed on the x — axis at point x = 2. 0 m.
Find the electric potential at x = 5.0 m.

(Use k = 9% 10" 2% 1.0 4 = 1.0 X 1075),

X = 2.0 m A e (x - 50a) Y1 paal e g = — 200 W e Al 43 S Lal Caia)
X =5.0m Ui se Laldl e adl Ay 480 3l 25
(10u=10x10"% k=9 x 10’"'" paii)

+1.2x10°V

-12x10°V
+6.0 x10*V

-6.0x 10V

Consider two identical charges of ¢ = 60uC each, placed 6. 0 m apart, Find the electrostatic
potential energy s!ored in the configuration.

(Use k = 9xlo' 10p=10x10“)
e-m&m‘. 6.0 7 Wn Lagiy Sy ¢ @ = GOUC Lagha JS ke (G (a3 ga g o 53

el a4 e iy

(1.0u=10x10"% k= 9x 10’"—:,'-'- paaid)
09])
35)

25

54)



proton is placed in the uniform electric field of magnitude E = 0.25 V/m. Find the acceleration
of the proton (in m/s?). Hint: Proton mass is 1.6 x 10 kg and proton charge is 1.6 x 10" C.

A5 (m/s?) San (il B e 2n g B = 0,25 V/m o sk pliia 2 S e A 559 0 e
AL X 10-7C ghodindy 1.6 x 10-7kg g Ggd S L 4SH Joddl o2y

2.5 x 107
9.0x 1077

6.0 x 107

5.0 x 108

A neutral cube, made of insulating material, is placed in an external electric field, as shown in
the figure. The electric flux through the surface facing the field is (—200 V.m). What is the net
electrical flux through the cube?

S S5 (IS A e pe g LS Lo AR L S Jaee B A e Ble e B pleme Adalld) Sl GanSie aniey
ToaaSall e AN A S Bl ga e (200 V.m) o5 steat e 4S8 Janall and gl mlandl e Ay S

4444400

~200V.m

+200V.m

+400V.m




Which of the following statements is correct about electrical conductivity?
TSl G gl e iwm\alj.dlwq‘

Electrical resistance of superconductors is zero at very low temperatures.
i Aaiiie ) o Cla 0 e s (5 bl s 530) 200 CiDla pall 4530 5eSI Al i) 4S5

Insuiators have low electrical resistance.
Aiia Ay S D glia Ll J 31 pul
Metals are bad conductors of electricity.

el S i ) Sla g il U 005

Silicon and germanium are examples of superconductors.

el ST Jpam g3l 4300 31 gl e 2 gaila piad) 5 & 5Silad) ey

In the figure, g, = —10.0 uC, q; = 20.0 uC and g3 = 30.0 uC. The distances along the
x — axis are measured in meters. Find the electrostatic force exerted on grdue to the other

two charges ¢: and @z. (Use k « 9 = 10" "7"‘1 1.0 u = 1.0 X 107°%),

GV sl e Chieddl LA, gy = 30.0 UC3 @z = 20.0 4C3 @; = —10.0 uC + el JS2N b
c@r 3 @r RSN e ATl y gy Uall e 5 5 pall Ay sp i B AN jlake ap gl | S (X osna)

(10u=1.0x10"% &k = 9 x 1o°£g—i i)

q q2 g
o o . o -~
0 1.0 2.0 3.0 X - axis

1.05 N, along the positive y — axis
i gl 30 3 e My 1.05 N

1.35 N, 1o the lent
Peepd! sl 1.35 N

1.05 N, to the right
el el 1,05 N

1.05 N, 1o the lent
el 3al 105 N




A proton is placed in a uniform electric field E as shown in the figure. The proton is
~ released from rest. Which of the following statements describes the subsequent motion

of the proton? Proass
g 0 4Ky gl 1 30y 8 5y oKD punge 0 LS B e S e b (1580
1355 38 pn el 43000 S Joad 0 g1 a8t

The proton will move to the left
il sl 555 s i A aSiea

Given information is not enough to predict the proton motion
G5 A AS e aal] S b Sleaall il gladd)

The proton will not move
AdS i e 090 9 oa) A ey o)

The proton will move to the right
Capapll smld O 95 s sl ) el

Evaluate the magnitude of the electrostatic force exchanged between the two charges
g, = + 30uC and g, = — 40 X 107°C separated by a distance of 9.0 em.

(Use k = 9 x 10" 1}’ 1.0 = 1.0 X 1079),

Laghis Joa Jll g, = — 40 X 1078 5 gy = + 30uC CpSiaid) o AL Ay 0 5 gl ke 39 f
(10§ =10X10" ik =9 x 10° 25~ p55) . 9.0 em 2ue

13 x10°N

3.0 x 103N
3.0 X 10*N

1.8 10°N
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Loy b8 Caini 8,8 @) Lle Cimidg Q b disds
@9l jlado K8 yelomall JSid! (8 S /5.0 cm
slado Lo .250 Nm? /C @umiall gdaud] JM5 Uil yeSJl

Sl resl Jlrally Q dimwitdl ¢yo JS

Sres el (N/C)  dimuidljlado Q (C)

2.98 x 107 8.85 x 10~
3.18 x 104 5.53 %1071
3.18 x 10 8.85 x 109
1.27 x 10° 2.21 x 10~
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