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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? | -
- |l—
Qg (yo 4 o o) 15 sy & iy JSB i ge b LS E e il 48 Jlaa B (1500 0 g
$055 98 48 ja Gl A < Jall (e g1 g8l .|
- N

The proton will move to the left
Dbl sl O 55 5 sall & jada

Given information is not enough to predict the proton motion
G959 xall AS ja aanl JElS e Sllasall Cila slaall

The proton will not move
lSa e O 559 53l & jans Ol

The proton will move to the right
Ol 525 O 95 9 )l &l b

Q Evaluate the magnitude of the electrostatic force exchanged between the two charges

g, = + 30uC and g, = — 40 x 10~°C separated by a distance of 9.0 cm.
(Use k =9 % 10°*3 1.0 4t = 1.0 X 1079)
Lagizs Juali Jilll g, = — 40 X 1076 5 gy = + 30uC Cufinl) (pp Akl Aty g} 55800 Jaha 2o
Fe (L0 =10%10" ik =9 x 10° "2 pssiu) . 9.0 cm Ll
- 3 'KL{"Q’(\;\Z
- 5-6“‘2" .
el 13 x 10°N
3.0 x 103N
3.0 X 10*N
1.8 10°N

[Date]

M. Awadallah 2021-2020 JsY) ol 5 Juadl) — axfiall jlusall —(33leY)) e SN laial



Which of the following statements is correct about electrical conductivity?
el Jaa il (e Aasana 00N il Ll (e gl

Electrical resistance of superconductors is zero at very low temperatures.
s Aiaidia ) e Cila y0 die s (5 g Jana 53l A S0l gall 2350 5eSI da Jliall () 4SS

Insuiators have low electrical resistance.

Agiaia A0 56 da slia Lgaal J )1 sal)

Metals are bad conductors of electricity.
Ghﬂ@)myﬁ‘)ﬂ‘ Prei i

Silicon and germanium are examples of superconductors.

o1 51 Jpum 530 23008 3 yall (hm o sl psmlly (o Salinad) yng

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

”‘c';‘z, 1.0 u = 1.0 x 1079).

two charges gz and gz. (Use k = 9 x 107

Y el e Cililiad) S | g3 = 30.0 uCsqg, = 20.0 uCs q; = —10.0 uC «_s\aal) JS3N i

@z 5 @1 OFERA) Ge AUy g Vel e 55l Auily s S)) SR lala ol | 5L (X Lsaa)
(10u=10%x10"° .k = 9 x 10"”&—';‘2 pratad)

Aow& 20 -
gts Sl q1 92 a "N
.z Qv\is_ © ° ' ° >
:'%‘—"\r,_’ * o 1.0 2.0 3.0 x-—axis

—
-

1.6S M EREWY “,_&d(l.()s N, along the positive y — axis

1.35 N, to the left
Dbeaadll a3 1 35 N

1.05 N, to the right
COpaxll a3 1.0S5S N

1.05 N, to the left
Dbesall a3 1. OS5 N
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A 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.

A (m/s?) sas g3 (558 B el 3 5) E = 0,25 V/m o aie aliia 3 S Jlana (1589 3 )
A8 X 10-19C (g udiatindy 1.6 X 10-27kg 5 (35,8 LS i S Jnall i 0350

= N E
25%x107 wo =K E
a X8 —260F e
9.0 x 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?

Rl ISy (JSEN B iia ge 98 LaS A Il g8 Jlae B3 AU jle 0l (e § gieae Adalll) Jolata S aua
TSl e S Ll eS80 58 e (—200 V.m) s sbes S 5eS Jiaall 4a) sall mdasdl e S5l 56S))

=t
B
-
. —
-
-

—-200V.m

Zero

+200V.m

+400V.m
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A negative electric charge of ¢ = —20uC 1s placed on the x — axis at point x = 2.0 m.
Find the electric potential at x = 5.0 m.

(Use k =9 x 10? "C—';‘z 1.0u=1.0x107%),

X = 2.0 m 4l dic (X —)9aa) Y el e g = —20p0 W hia Ll 4 S Lad Cinua)
X =5.0m kil s Lalll e il S0 g2 3a

"Zop.L
T (10p=10x10" ck=9x10°%2 L)
a
Nz 6
- looo $12X10°V
~12X10°V
+6.0 104V
~6.0x10*V

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

(Use ke = 9% 10°22°, 1.0t = 1.0 X 10°5),

gl A 2 )l | 6, 0 1M lse Lagis Juailiy ¢ @ = GOUC Lagia JS e (ililaia (i 3 g g (sia sl

Go GonC Al 138 4 jaal) Al gl
& G & (L0u=10%x10"6 k=9x 1"9”;_':2 JRECH)
. A
U=k
= .44 0.9]
35)
25]
5.4]
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o\Nhat is the unit of measuring the surface charge density (¢) on a thin metallic sheet?

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 ég/
through that surface? Hint: €, represents permittivity of vacuum.

O+3q
LS gl i L Jagmg g a1 (0 in (B (43q 5 —2q 9 +2q ) My jre chind SN G ?‘6
£ A <)) Lalad) ) Jiad fpcdaud) 130y (g ) (BRI ploia La (S 3 puiia g

CP:%
é.\
7 _3k) _ -%
(P=+ Q/eo _——é- = S¢2¢ o
3
<P=+ q/eo
¢ =+3q
— +5¢
9= /41T€o

a rﬂjw@}ﬁ»ﬂWG)W\M\ﬂw;hJ@h
G cFH =3

A ~
Cls
C/m?
C/m
C/m’
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Determine the wrong statement in the following;
AN &) jlaad) e ddkalal) 3 ladl yial

The surface of any conductor is an equipotential surface.
gall ";_,Lnﬁc.hu_,h J-a_,ag’;y q,a_)\i.“ cL..J\

Electric field lines are parallel to equipotential surfaces at any point.

i gl die gl (5 g pdand ae 253 sie Lails 585 Al 5eS Jlaall bo ylas

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

s¢all (5 st prdans e LS, jadl Al S iall e Sl (e laie J3 Zlias Y

In a uniform electric field, the electric field lines are always parallel.
Laila 4 3) ia A eSH Jlanall Jo glad ) 4S5 caliiia S 368 Jlana g

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

following; iu*"‘-‘“*'m*-"‘“-' b aal ddall) Jlada (g 3 anin A (o (ya il

Add some electrons

puaall (I iy e Al

Cut out a part of the object

pusall (pa ¢ o pad

Remove some electrons

) (o iy SN (any 1550

Add some neutral atoms
Astaidll ) ) any dilia)
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Consider two point charges g, = +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 = 9x 10° %2, 1.0 4 = 1.0 X 10°°),
s Jaall Hlaia 3l 6.0 m Alas Lagly Juais gz = —8.0uC 3 qy = +4.0uC Oftind 3oy ya i)
+Ume @..Q NS i)l (o Allsall chiaia A (V/C) 33a g3 a0 il
@ Gm (10u=10x10"% k=9 x 109""6—";2 paaul)
- U T
PR e
4
:%(“H%) 1.2x10
- Lzx 1Nl 18 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”.

0 Ol oy day 5 (531 Jadll (53 gandl Cliaiall e “P7 Aadil) 23 45 Cua —Q 5 +HQ (ki (fiak JSE Heday
P el aie iy Sl Jiaall Aluana slad) aa ol

I N P

l$+Q

To the right
Cpadll gas

Downward

Jdautyn

Upward
Lo Y

To the left
Dbl a3
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The electric potential in some region is given by V(x, ¥) = 3x — 2y”. Find the

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

Jiaall p 48 50 2yl V(x, ¥) = 3x — 2y? Woladdl; Le ddlaia L Ll gS) gl O ey
plaill Cilaa y A daddiial) Culaa gl (1,2) Al die 5L 5eS)) dgad) 13¢ Jas jall il s s
.(SI — units) s
AGIEN Apaly I SR e a3l Lay el
You may use any of the given equations where needed.

oV 5'5 :—eb'\'('

... — = Hy =4(D=3\
ES as a‘a % C) /V"l
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