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3.1Electric Potential Energy 4l ¢Sl adagol) 48 3.1

Electric Potential and Electric potential energy in uniform electric field

1

Which of the following statements is correct? |

Sdasnia 40U & jlall e (_5\

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the negative of the work done by the conservative force during this spatial rearrangement.
Azblaal) 3 g8l AJAS o &) Jandd) calls (g gl ALY 1S i 8BS ) oasny Ay gSY) auda ) A8l By
Sl i) 1 Bals ) e L

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the positive of the work done by the conservative force during this spatial rearrangement.
Azblaal) 3 8l AIAS o) Jdd) Can g (g ghauy AUAIL LS i 5 BAS ) Guaay Ay Y auda o) A8l B i)
Sl i S 1 Bale) oL

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the positive of the work done by the unconservative force during this spatial rearrangement.
2 Bl A o) SR i ga (g ghauy UL (1S i 5 BALS ) ueay Al Sl uda o) A8 (B il
Al G i) 13 Bale) o L] Adadlaal)

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the negative of the work done by the unconservative force during this spatial rearrangement.
5580 AT (o1 R s (g gheny LB 1S G 5 B ) opany iy gl puda gl BB 3yl
Sl Gl ) 13 Bale ) el Adiblaal)

2
Which of the following is the equivalent | (k¢S Jlaall uld 3as gl A1 400 Cilaa gl) )
unit for the unit of electric field N/C? ‘N/C
Jm | J/m V/m | Vm
3
Which of the following quantities are scalar? P4l cilbas Jia 4l clgasl) i
I. Electric force Al gl 3681
Il. Electric field Y dlialﬁ Al
Ill. Electric potential 4-,\4\-')«53’ pagl a1
IV. Electric potential Energy sl v
1,11 | 1,1V 11,111 | 11,1V
4
Which of the following gives the correct O agaill daaal) § ) guall Jiag AUl <) gt i
conversion of eV to joules? fdsadl A g (g A<
leV =1.6 x 10719 leV = 8.99 x 10°%]
leV = —— leV = ————
1.6 X 10‘19] 8.99 x 109]
5

Electric field lines always point

Laild (Al Sl Jlaall Jaghad jus

from higher potential to lower potential

oaidiall aall ) adipall 3l (e

from lower potential to higher potential

el gl ) padadall ) (1
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in the same direction as the equipotential
lines

Al (5 gl pdaad olat) (pud

in the opposite direction as the
equipotential lines

gl (5 gbud ol olat) Luse

6
A positive charge is released and moves Jiae (8 Ay jay Guny & A Ay ge a8 58
along an electric field line. s
This charge moves to a positionof | = e Tasa ) dadi dadl)
lower potential and lower potential lower potential and higher potential
energy energy
sl Ak b B g agad) b B gl A B iy gl b B
higher potential and lower potential higher potential and higher potential
energy energy
gl Al B JBi g gl A s gl dBla B i gl A s
7

A negative charge is released and moves
along an electric field line.
This charge moves to a position of

LS Jlae (B A ey Gy o i Al Lad ek
paga ) & At sl o\

lower potential and lower potential
energy

sl Bl i iy gl (b

lower potential and higher potential
energy

sl Al B sl sgad b B

higher potential and lower potential
energy

pas) s i il gl b sl

higher potential and higher potential
_ energy ‘
gl Al B )y ) (B s

8
An electron and a proton are AL Jaa B Qg CuAsl) pay
placed in a uniform electric . ’ :dfﬂ-me LS aliliia
field, as follows: © . Ciad 18 a0 1] Lagle S oladl 332
Determine the direction of d (gl Jlaal)
movement of each of them if
they are released in the
electric field.

13) Lagia S g A8 o oy NiLa

What happens to the potential fdlaall g L8 s
energy of each of them if they
move with the field?

9
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A uniform electric field of (250N/C)
towards the negative (x) axis.

Calculate the change in potential energy of
the electron when it moves from the point
(5cm, -2cm) to the point (-2cm, 4cm)

Calculate the work done by the electric
field on the electron when it moves from
the point (5cm, -2cm) to the point (-2cm,
4cm).

olally (250N/C)  oaha aliiia (L 148 Jlaa
() s

o QAL Latie (g 5SY) quda g Bl (& ) s
dbiil) A (5cm, — 2cm) Akiil

(—2cm, 4cm)

QA Ao Al el Jlaal) Ay éﬂ\ Jadd) awal
aaid) N (Sem, — 2cm) Aaddll e Jii Ledie
(—2cm, 4cm)

10

A proton moves in a uniform electric field of (250 b aliiia Jlaa A (gig 0 & ady

N/C), as shown in the adjacent figure.

skl JSAL LS (250N/C)

Calculate the change in potential energy of the | <¥all 2 (55l pdag Al b i) o

proton in the following cases:

Al

1- When it moves from position a to position b el ) a pasall o Jiih Larie -1
2- When it moves from position c to position b i ) X -.b
3- When it moves from position a to position c &asall Al ¢ pasall o Jilhy Latie -2

.b
asall dl a pdgall (e Ji Ladie -3
. C

)

4.0cm

3.0cm
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11

A proton is placed midway between points A
and B. The potential at point Ais -20V, and the
potential at point B +20 V. The potential at the
midpointis 0 V. The proton will

1 B A (ke (p Ablsal) ciaaila B (1589 0 22 5
B kil xic 5 -20 Ve s sbay A Adadil) dic agal) ()l
0V (s sbu chuaiial) 4l dic g +20V (5 gbuws

.......................... g (559l (M

accelerate toward point A
AL olas g Ly

remain at rest
LSl Sy

move toward point A with constant velocity
A5 dgata 4o yunA Al slad & Ay

accelerate toward point B
Bkl olasi £ by

12
A positive charge of +5.0nC is placed at &) dis +5,0nC W ldhe 4 g dindi caag
four different positions A, B, C, and D A,B,C,D 4ilida pl ge
At what point does it have the greatest 4l 4S g g Al S Lgd (5% Adati 6 aie
electrical potential energy?
A_ T Tl —0_ _____ A B
" c D
13
A positive charge of +5.0nC is placed at &) dis +5,0nC W like 4 g dindi Caag
four different positions A, B, C, and D A,B,C,D 4ilida pl ga
At what point does it have the greatest lgs 2 Sl gt s Al (o) ie
electrical potential?
A_ T 1 —O_ _____ A B
" c D
14

A positive point charge is to be moved
from point A to point B in the vicinity of
an electric dipole. Which of the three
paths shown in the figure will result in
the most work being done by the dipole’s
electric field on the point charge?

Adaall) A Adalil) (ha LgSy ol 30 A e Aol Aaldy
Gl beall o (gh LAl gS el U (e AL B
Jaaal) J ) (g 35am JS&Y A Adpall ADAY

$4ohill) Aadl) Jo Jad ys) quadl) AU L St
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A B

The work is the same
C on all three paths

15

A proton is placed between two parallel
conducting plates in a vacuum

The difference in electric potential between
the two plates is 450 V. The proton is released
from rest close to the positive plate.

What is the kinetic energy of the proton when
it reaches the negative plate?

2 il sie Galage an gl G (5558 g A
O sl O (Al gl gl (58 (s £1,8

(o AL G eSad) G (gl i aS a5 3450V
sl ol

T ) Qe Laie (g8l A ) A8l L
Sl

Before

+ —

|

|

|

|

}

|

v=20 |
° 1 or—>

|

I

I

I

|

|

|

|

|

(a) (b)

16

An electron is positioned and then released on
the x-axis, where the electric potential has the
value -20 V.

Which of the following statements describes the
subsequent motion of the electron?

& ald A i jgaall Ao (g8l g o
-20 Vb sl agal) dad cils g dxle

A A8 jal) Clay Al ¢ jlal) g\

9 A

The electron will move to the left (negative x-direction) because it is negatively charged.
Ll A 93 43Y (ulleall olail) Jleadd) olas ¢y SSIY) & i

The electron will move to the right (positive x-direction) because it is negatively charged
Al Liad g3 AY (i gl oladl) cmadd olad (gAY & At

The electron will move to the left (negative x-direction) because the electric potential is
negative
Gl (gD 2gadl (Y (il olad) Jluaall olas ¢y g ASN) & Ao

The electron will move to the right (positive x-direction) because the electric potential is
negative
b Al gl 2gad) Y (g salix sladl) Cpasll olad (g A & Al

Not enough information is given to predict the motion of the electron.
OSSN AS o gl A4S e glaa 22 g5 Y

alile s il (o U geali Y 5 il 5ub i ghat 5L
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In the figure, the lines represent equipotential
lines. A charged object is moved from point P
to point Q.

How does the amount of work done on the
object compare for these three cases?

4 gluicia Un ghad Ja ghdl) Jii g gall JS&Y)
Aadil) NP ALbil) (e g gaia paud T 3¢l

5V
— & 1oV =P
15V
20 v L
2 25w
30 V (2)
(¢ ))

Q
o pmdd) Ao gdual) SRl jlaka Cp (8
SO eylal)
5V 3V
10V T T
;gg 20 V
25V e 25V
30V =

30V
)

All three cases involve the same work.
Al Jadd) lasa G eyl o Cranals

The most work is done in case 1
1) B J gl s Jad)

The most work is done in case 2
2 Aad) B Jodaa sy Jadd)

The most work is done in case 3
3 A B Jodea sy Jadd)

Cases 1 and 3 involve the same amount of work which is more than is involved in case 2.
2&&\@M\QAJ¢$3A3MM\J!&%3J1 Slalaly

18

A metal ball with a mass of 3.00x10°kg and a
charge of +5.00 mC has a kinetic energy of
6.00 x102 J. It is traveling directly at an infinite
conducting plane of charge with a charge
distribution of +4.00 C/m?2. If it is currently
1.00 m away from the plane of charge, how
close will it come to the plane before
stopping?

+5.00 L4iiadi 53.00%10° kg \GaliS dsiana 5 8
& 2l99,6.00 x 108 ) 48 al) LidlaymC
Sl G AN Jasa s na (5 s
o s @ils 138,4+4,00 C/m? 4iadd) a5
Aadl) 5 fiwa (21,00 M

fuh 535 0 0 s sianal) (a i a6l M

aSile s pllua cya U gaul Y
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A 10.0V battery is connected to two
parallel metal plates placed in a
vacuum. An electron is accelerated from
rest from the negative plate toward the
positive plate.

a) What kinetic energy does the electron
have just as it reaches the

positive plate?

b) What is the speed of the electron just
as it reaches the positive plate?

Ol sia O3t Cps sl Aliaia 0.0V Aty

CoSead) @ g (o 09 ALY @ luay 1 AN (B (e guda g
i gal) 2 ol olas Calluad) 7 11 (e

G Mgy 2 g AN 4 o) A8l )aa Le- g
S gall z sl

o gall g ol ) Adguag die ¢y SN 4o i a- b

20

A proton is accelerated from rest close to
the positive plate to deliver to the
negative plate in (0.02s). If the electric
potential difference between these two
parallel plates is (100V)? What is the
acceleration of the proton?

o O AL G asSad) e (5850 g oy
R b llad) 2 sl ) Juad i gl

O (gl gl (38 0131 ,(0.025) 0
s A dae L (V100) Cos sl

aSile s llua (ya U gaul ¥
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A proton gun fires a proton from midway
between two plates A and B, which are
separated by a distance of 10.0 cm; the
proton initially moves at a speed of 150.0
km/s toward plate B. Plate A is

kept at zero potential, and plate B at a
potential of 400.0 V.

a) Will the proton reach plate B?

b) If not, where will it turn around?

c) With what speed will it hit plate A?

O ALl Cinaiia ¢y Uighg g ciligh g s adaa (3l
10.0 cm Adlus Lagiy Juali Cpdlll B A (s o]
150.0 km/s 4s yua 40l b 0 6 g ) & oy
zo s I haA ol 3 JBy B gl olad
.400.0V B

B sl ) Gsisud Jam J2 -1

 pliousan 0 (s al ) -2

A sk paban de sy

aSile s pllua cya U gaul Y
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Two parallel plates are held at potentials of
+200.0V and -100.0 V.

The plates are separated by 1.00 cm.

a) Find the electric field between the plates.

b) An electron is initially placed halfway
between the plates. Find its kinetic energy
when it hits the positive plate.

-100.0V 5 200.0 V + Laalaga b ) sia Ola !
1.00 cm sl O Juady g
Lol G (ol gl Jlaal) 2250 -1

O Adlual) Ciialiia (A A1) dabga (g iS)) -2
T oL pddaay Laie 48 al) AU aa g)  cpa sl
> 5ol

23

An insulating sheet in the xz-plane is
uniformly charged with a charge distribution
0 =3.50 x10° C/m?.

AL de ) ga Wgiindixz s gimal) b A e dajiua
all A adl) lake Leg = 3.50%10°° C/m?
A sl (0Q =1.25 pC Aiad &y a3 i

What is the change in potential when a $JS& AB a8 gall
charge of Q =1.25 pC is moved from position
A to position B in the
figure?
aSile s mlla (pa U g Y ) 4l a8 (4 glad BLIB
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A positive charge of (2.0 x 10°C) is
transferred from point b to a in a uniform
electric field100 V/m

What is the change in the electric potential
energy of the charge?

What is the potential difference between
points A and B?

akidil) (14(2.0 x70°C )W )aka A3 ga dinds JATS
100 V/m4iad aliiia Jas 4 a b
SAiaall Al <l pa gl dBUa B padl) laka La

“ by a OAkA G agal) 52 ik L

<

A
b=y

\
$

r 3 » »
o
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3.1Electric Potential Energy 4l ¢Sl adagol) 48 3.1

Electric Potential and Electric potential energy in uniform electric field

1

Which of the following statements is correct? | fdaaua A0l &l jlall

(s

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the negative of the work done by the conservative force during this spatial rearrangement.
Adzblaal) 5 Rl AING G Sl callin (g ghauy ALY NS i 5 BalS ) usny Ll Y] e o) 48U B ) Al =-I

Sl i) 1 Bals ) e L -

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the positive of the work done by the conservative force during this spatial rearrangement.
Azblaal) 3 8l ATAS o) Jadd) Con ) (5 shauy AUALL LS i 5 BALS ) useay Ay gl aida o) A8l B i)
Sl i S 1 Bale) oL

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the positive of the work done by the unconservative force during this spatial rearrangement.
5 gal) Alig o3 M\@ww?wgs&ggﬂsmg ey iy S guda gl 4Bl byl
LAl G il 13 Bale) o L] Adadlaal)

The change in electric potential energy due to some spatial rearrangement of a system is equal
to the negative of the work done by the unconservative force during this spatial rearrangement.
@sﬂwsg () SR Callan g sboay UBHL (1S a5 B8 ) oupany Ay 1)) ) ALl Byl

Al i ) 138 Bale) s Adblaall

X

2
Which of the following is the equivalent | (AbgS! Jiaall uld Sv A< 400 a6l g
unit for the unit of electric field N/C? E= | ‘N/C
Jm | J/m Vim " | Vm
3
Which of the following quantities are scalar? P4l cilbas Jia 4l clgasl) i
I. Electric force X Al el 5580 ]
Il.  Electric field f Kerogsh daald
Ill. Electric potential Al pagh sl
IV. Electric potential Energy Vc.s‘l'ﬁxﬁ‘ v
1,11 | 1,1V 11,111 | 11,1V
4
Which of the following gives the correct O Jagaill daaial) § ) guall Jiag AUl <) gt i
conversion of eV to joules? 2¢V = gx-8xlo T fdsadl A g 0y S
leV =1.6 x 10719 1leV = 8.99 x 107]
leV=—— leV = ————
V= Tex10 ) ¢V =890 x10°’
5
Electric field lines always point Laild (AL Sl Jlaal) Jaghad
from higher potential to lower potential from lower potential to higher potential
oaddiall ol ) adisall 3ol Ga el gl ) (addial) ) (e

alile s gl (ya U guaii ¥ 1 il 58 i ghat 518




in the same direction as the equipotential
lines

Al (5 gl pdaad olat) (pud

in the opposite direction as the
equipotential lines

gl (5 gbud ol olat) Luse

6

A positive charge is released and moves

T — — .
J:DJJASS‘\.\AJAMMHSJS

pensh A 3 Ty gl B

along an electric field line. | e Tasa ) AT add)
This charge moves to a positionof 8- S B E A Tuee
lower potential and lower potential = lower potential"énd hiéher potential
energy energy

pash Al 3 5Ty gl B

higher potential and lower potential
energy

sl Al B il 5 3gad B sl

higher potential and higher potential
__ energy ‘
ol A 2 sl agadl A s)

7

A negative charge is released and moves
along an electric field line.
This charge moves to a position of .A.aD,

‘,AUJ@SJIAAUALUMJ Al ddad oS A
paga ) & At sl o\
40 N

L — 2

lower potential and lower potent-r’é’l|
energy

sl Bl i iy gl (b

lower potential and higher potential
energy

sl Al B sl sgad b B

higher potential and lower potential
energy

pens) s b iy g b s

higher potential and higher potential
energy

gl il b iy gl b s

An electron and a proton are
placed in a uniform electric

s e A Gsisns QoA g
: }s :.SLe LAS In.c.

field, as follows:

cad 1€ a0 1)) Lagia NS A8 ja slad) das

Determine the direction of

S Janall s

movement of each of them if
they are released in the
electric field.

What happens to the potential
energy of each of them if they
move with the field?

R
) o g s Los © v

LLgls @ Udsr

\J\LA@.\A)S@AJMLEU.\GUE\JLA
( ‘U‘““_Q:E
‘_"f)‘ 59&(5:3

G_UJ—‘-_UZ
+-k+ -

5\9[)9 ‘_-7’_: -t CJ-’.J‘-“‘

™~

i)
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E

A uniform electric field of (250N/C)
towards the negative (x) axis.

Calculate the change in potential energy of
the electron when it moves from the point
(5¢cm, -2cm) tcE’(pe point (-2cm, 4cm)

FF\‘*\ d?cu
Al 2

L
Calculate the work done by the electric
field on the electron when it moves from

the point (5cm, -2cm) to the point (-2cm,
4cm).

<

slally (250N /C)  o)ha aliila il 14S Jla

Qe 18x101C _udi(x) s

Cre JEL Ladie (9 asY) @4\94&\.&@;&;\\ d)
Al=? FIXHIETE (5cm, — 2cm) 4kl

AUl CLE oLC,ose —2cm, 4cm)
AW = ~(-16x15)(250) (e-ot)cos ()
A= 22X\ ‘3T

(19 SN e b Sl Jlaall ATy (53 Jil canea)
aaid) N (Sem, — 2cm) Aaddll e Jii Ledie

(—2cm, 4cm)
We = — DU

2.3 R
\&2—5\5) "

10

A proton moves in a uniform electric field of (250

N/C), as shown in the adjacent figure.
Calculate the change in potential energy of
proton in the following cases:

1- When it moves from position a to position b
2- When it moves from position c to position b
3- When it moves from position a to position c

5 _)dka e Jlaa (B (i gig & aly
sslaal) JSids Ls (250N /O)E
u‘!lal\uﬁuyjﬂ\ea‘guthéﬂima\
¢ 6xia R

&l L@)pasall oa Jilh Lts

b
e sall ‘;@@4 gal) (e Sk Lanic -2
el J@)pdsall o Jiih Leie -3

O,
©

the

7 i E
A Q)
JEE ” A
a |3.dem| P "aj

A\lzo 6:‘101’
h= — ‘LEA Cos 8

Cosqo =0

Al = = (1.616") @59 (c-o)ces(ie

A= +1-6¥167'8F

® Al -16xedx

aSile s pllua cya U gaul Y
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11

A proton is placed midway between points A
and B. The potential at point Ais -20V, and the
potential at point B +20 V. The potential at the

I8 B 9A (pilali s ABlucall Ciualiia B (g9 0 32 5
B kil xic 5 -20 Ve s sbay A Adadil) dic agal) ()l
0 @3mw\&§sﬁgj+zov & Sbe

midpointis 0 V. The proton will -2V i i (59 0 (o
accelerate toward point A >3 remain at rest

AdLRL olad £ jludy

Sk JB3

move toward point A with constant velocity
A5l Agatia de A Akl olad Ay

accelerate toward point B
Bkl olasi £ by

12
A positive charge of +5.0nC is placed at gl die +5.0nC W lada iﬁgf Ak iz
four different positions A, B, C, and D A,B,C,D 4ilida pl ge
At what point does it have the greatest PAl 4S8 g A8l s Led (9% Al 6 aie
electrical potential energy? -
ey o A B
. C D
13 _
A positive charge of +5.0nC is placed at Ul e +5;OQC W laka Ao ga dah Canida g
four different positions A, B, C, and D A,B,C,D 4ilida pl ga
At what point does it have the greatest CAlS 2 S L (o e% Akl (o) ie
electrical potential?
e — g Ls> .
A <D B
: { C D
-t + + + t + + + + + + J)-) 2=
14

A positive point charge is to be moved
from point A to point B in the vicinity of
an electric dipole. Which of the three
paths shown in the figure will result in
the most work being done by the dipole’s
electric field on the point charge?

Al (A AR (e gy a0 ) gy A ga Al A
<l besall o (s) LAl gS b AU (e AL B
Jaall J3 () (g JSl) (B Alpual) 4D

4 kil Ladl) Jo Jad ysi ulal) AUl st

aSile s pllua cya U gaul Y
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A B

The work is the same
C on all three paths

SN G

15 Wez =AL = =9 - A

A proton is placed between two parallel 2 Cmdlsia Galaga Cpa gl G O Fign pay A
conducting plates in a vacuum S olll O (AL gDl gad) (58 s g £1,81
The difference in electric potential between e QAL GeSud) Ba Qg sl S &19450V
the two plates is 450 V. The proton is released el z sl
from rest close to the positive plate. z S ) Gy Ladie (469 pll A o) ABUY) L
What is the kinetic energy of the proton when Sl
it reaches the negative plate? P Kizo L

q-1.é&xlo 'C A\ = GsoV V=0 U
~9 AV =Kp-Xi

After
+ -

Before

+ —

v=0

|
i
\
\
i
i
Q | —
\
i
i
|
|
i
\
\
\

-4 ,5)(\0“) CRE ‘t/\? — o
@ 1w A= F2XTT 450 e
16
An electron is positioned and then released on ABL) oy x peaall o (g8l audag A
the x-axis, where the electric potential has the -20 AL gl gall dad Cilsy dyle & Ay
value -20 V. Vv
Which of the following statements describes the 2oV Al AS Al ciuay 400 @) jlal)
subsequent motion of the electron? = fg A

The electron will move to the left (negative x-direction) because it is negatively charged.
Ll A 93 43Y (ulleall olail) Jleadd) olas ¢y SSIY) & i

The electron will move to the right (positive x-direction) because it is negatively charged
Al Liad g3 AY (i gl oladl) cmadd olad (gAY & At

The electron will move to the left (negative x-direction) because the electric potential is
negative
Gl (gD 2gadl (Y (il olad) Jluaall olas ¢y g ASN) & Ao

The electron will move to the right (positive x-direction) because the electric potential is
negative
b Al gl 2gad) Y (g salix sladl) Cpasll olad (g A & Al

Not enough information is given to predict the motion of the electron.
OSASNIAS a8 gl A4S e gl a2 g5 Y

alile s il (o U geali Y 5 il 5ub i ghat 5L
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In the figure, the lines represent equipotential
lines. A charged object is moved from point P
to point Q.

How does the amount of work done on the

A gluscia Ua ol Ja ghadl) Jii (g gall JS&Y)
w\uijpw\ygmwaﬂ RYEN{
Q

o pmdd) Ao gdual) SRl jlaka Cp (8

object compare for these three cases? Wo- -2, AN SO LY
<
5V 5 V 5V
; — WL Jov P s v
ey ;g ¥ 20 v
20V —.Q— 25V 4(0)7 25V
< 25 V 30 V =
30 v (2) - 30V
a) @
AV= \5V AN =\ NV

All three cases involve the same work.
Al Jadd) lata EDGY eyl (= s

The most work is done in case 1
1) B J gl s Jad)

The most work is done in case 2
2 Aad) B Jodaa sy Jadd)

The most work is done in case 3
3 ALY B Jgdea sy Jadl)

Cases 1 and 3 involve the same amount of work which is more than is involved in case 2.
2&&\@M1@pﬁﬁ3wdﬁﬁ\j&%331 Slalaly
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A metal ball with a mass of 3.00x10°kg and a
charge of +5.00 mC has a kinetic energy of
6.00 x102 J. It is traveling directly at an infinite
conducting plane of charge with a charge
distribution of +4.00 C/m?2. If it is currently
1.00 m away from the plane of charge, how
close will it come to the plane before

+5.00 L4iiadi 53.00%10° kg \GaliS dsiana 5 8
& 2l99,6.00 x 108 ) 48 al) LidlaymC
Sl G AN Jasa s na (5 s
o s @ils 138,4+4,00 C/m? 4iadd) a5
K?_:a ‘ (Adanid) G S (1, 00m-\*='
gl O J (5 gal) (o I 28 ) B

&= = -9aN = /

.

stopping?{; E +d
. 3';:0\0 kg A= AR < |
1- ki

k-_ 6on 0

d= @

YE d cos6 = Kp-

po b it (N (g ) o309 <
CL— o0-2655m

&
pAn

]

N

N
<~

aSile s pllua cya U gaul Y
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-
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A 10.0V battery is connected to two \F"G Ol sia Gl cpa gl ALaia 0.0V Aty
parallel metal plates placed in a UJSHS\ s G Q9 A) AL £ oy 1A B e g ga
vacuum. An electron is accelerated from el sl ol L) 7 glll e
rest from the negative plate toward the ) Mgay die ¢ A8 A8 al) Al laka - g
positive plate. foa gal) - oll)
a) What kinetic energy does the electron )
have just as it reaches the foagdl g olll Al dgay dic (g A<M 4 pui La- b
positive plate?
b) What is the speed of the electron just
as it reaches the positive plate? \Q \('

U

AN =}oN @ __(»A\] = Ak
—(~\ (,MGM)QOJ— \ﬂl —©
Kp = 7 KT,“\6XL° '3

\JP:'\ @ l< J—V"‘t\’ \‘l_%—\s——

™M

v = U 6“” - \.g3x\ mlS
LIS VY. ST 3 <

A proton is accelerated from rest close to z5) e AN GeSadl (ha () 859 3 gl Ay
the positive plate to deliver to the ) o bl sl ) Juash gl
negative plate in (0.02s). If the electric O g agad) (38 (S 1) (0.025) o8
potential difference between these two f9 A ddas L (V100) G sl
parallel plates is (100V)? What is the
acceleration of the proton?

qu y1.bxlo s -qu\]‘ AN n\(\]{, \I\/

27 =23 ®
mp = 16FRETTK 15 (0e) < L x 16T RO
}-0.02¢8 \)9-\ 38 X0 Ms
AV=\00\] \JY_ -\ 133 g(lo'5 -0
0= ¢ 0-02

o= A’%’L x|o Y“IS

aSile s gl (ya U gual ¥ 1l b L glad 5L8
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A proton gun fires a proton from midway
between two plates A and B, which are
separated by a distance of 10.0 cm; the
proton initially moves at a speed of 150.0
km/s toward plate B. Plate A is

kept at zero potential, and plate B at a
potential of 400.0 V.

a) WillKle proton reach %late B? =\ 507(\03\{“\_% £ AU\\ _ A\i )
> 41 YEdcose = (-
~J9’f'®\‘__:5—;—“l QF’-‘(\ 6x\o\(\)(f-\oo<3)c!tcos(\80)
L aETNT (o 0]
o\l< E =V Cl 9_thx\o = 2-Qkom
E<|4- = ‘*:_"Io‘°=l+ooo\l[m | Bz e
b) If not, where will it turn around? €J ¢ sadicasas J& Juay ol ) -2
A B
y

o 2!@
N o\
c) With what speed will it hit plate A?
_AU—
YEdoos®

—
_—

O ABlcall Ciaatiia (pa Ui ghg n culigh g é.\.ﬁé&h‘
10.0 cm A3luie Lagiy Jual (pdlll BSA «(pa gl
150.0 km/s 4s yun 302 & (gl & 2Ty
T 329 <A sl 3 JBy B sl ol
.400.0 VB

B ol ) Csigsl) Juasw Ja -1

Y
Q-6x15") (609 (—m@@«(o) A 600}
c
Up= 25X |
e 8 Lyl 5 sk 313



22

RN

Two parallel plates are held at potentials of
+200.0V and -100.0 V.

The plates are separated by 1.00 cm.

a) Find the electric field between the plates.

b) An electron is initially placed halfway

-100.0V 5 200.0 V + Laalaga ol ) sia Sla !
1.00 cm sl O Juady g
Lol G (ol gl Jlaal) 2290 -1

AN 200 —(—09)
E*k_—(r'\ ) o ol
E=< 3xl0' V/m

wﬁh&\mgﬁg\q\!‘m&uj)ﬁg -2

between the Plates Find its kinetic energy . ‘
when it hit&} 1e positive plate. z oL aslaay Ladie 4 alf 48U aa gl s 5l
< gal)
_\gg\l _ 9__00\1 _ %A\( _ K—P— "kl q \,\’:{,}d
——— _ =2-TX\O°
SN (O S ]
O-» | 1
Ke = 159 3
S
o\
23 -2

- ',CA

An insulating sheet in the xz-plane is
uniformly charged with a charge distribution
0 =3.50x10° C/m?.

What is the change in potential when a
charge of Q =1.25 pC is moved from position
A to position B in the

ethub@Jnyz LgJM\u&MJLGW
gl A oadl ldka Lag = 3.50%10° C/m?
uﬁ@éw =Q =>z:ipc Lad &y a3 vie
LAY @gﬂa

figure? AE I\
e\
A} :‘“Ed\ COs©
Q. ) —5
gt AV = — 2 y-0 gosig)
/L\##%» 2xg-g5¥6' "
’ /N=1-93x10° V
=
-2 \ o
AN = - 5 E -ds
Alo 5
A\l - __Q- ,—\B_EO_—JT" dﬂ squX\o \]
2x 8-35 x\o
alile s gl (ya U guaii ¥ 9 Al b i glad 5L
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A positive charge of (2.0 x 10°C) is dhiill 4a(2.0 x70°C )W _ldka 4 ga ddas J&3

transferred from point b to a in a uniform 100 V/mAisd pliiia Jaa 4 a b
electric field100 V/m i dll 440 <) puaagl) ABUa B il laka L
What is the change in the electric potential

energy of the charge? by a kil G sgal) G4 ke L

What is the potential difference between
points A and B?

— Q- 2008'C  E= loaV/m
— A= —9YEd cos®
b‘_%n;";' Al= _(z.ouac\)UOC’)(o—o o s (149)
E < 3 A= 2T 3
b —— 1
W\
A\ = %__
Al= — Edcose

AN = - {oo xo-ok C,og(o):——llr\l

‘:mm h—s3 0 AN = - loox0-o4 Coy(o) = _Ur\}

Frm o ——=0 A\ = _too x0-0% cos(1gs) 4V

- A !
g el Npcloy bl
) —-\J@ :L\'\] \13:6\]
alile s gl (ya U guaii ¥ 10 Al b i glad 5L
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