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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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22

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




24

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? |

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 AIAS o &) Jaudd) s (g gl ALY MK i 8BS aseny Ay gSY) auda ) A8l By
Sl i) 1 Bals ) e L

L~

AU = —We

The change in electric potential energy due to some spatial rearrangement of a system is equal
to thof the work done by the conservative force during this spatial rearrangement.
Azblaal) 5 3OET oA Jdd) can g (g shauy AUAIL LS i 8BS Guaay Al Y auda o) A8 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 of the work done by the unconservative force during this spatial rearrangement.
5 BTAIRT (o2l JRdl) qan ga (g sbouy AU (lSa i 5 B ) apany il gl pua gl) A8 (B i)
Al G i) 13 Bale) o L] Adadlaal)

The change in electric potential energy

e spatial rearrangement of a system is equal
to the negative of the work done by thelunconservative force during this spatial rearrangement.
5 B oAl ABAs A Jadd) b g gleaw AUBT (S0 ol 5 B3 ) quneny Al <) auda gl) A8 8 pail)
Sl ) 138 Bale ) el Aliblaal)

2

Which of the following is the equivalent

(At Jlaal) (B Bas gl A< AUl Cias o) (o

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? il el Jiad AU ciladl) g
I. Electric force Al el 568 )
Il.  Electric field s dad
Ill. Electric potential Al sl gl aslla |11
IV. Electric potential Energy gl 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 e/ to joules? fdsadl A g (g A<
leV = 1.6 x 10719] 1leV = 8.99 x 107]
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
Rl ) ) gl ) (e

from lower potential to higher potential

el gl ) padadall ) (1

aSile s pllua cya U gaul Y
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in the same direction as the equipotential
lines

gl (g gbas prhad olad) i

in the opposite direction as the
equipotential lines

gl g gl pdand olad) (usSe

6

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

PC— P

Jlaa B Ay ay duny e A ga Lad S S
asa Al & ali ddadl) ol

aV

lower potential and lower potential
energy

gl il B il agal b

lower potential and higher potential
energy ‘
a sl Do b T gl 3

higher potential and lower potential

higher potential and higher potential

) eneljgy ) ) energy )
gl Al b Jil g 3gad) b s gl Al b iy sgall b sl
D — 7

‘,AUJ@SJBAUAMJMMJ Al ddad oS 5
BT e _@aqu}dJuw\u@

A negative charge i%ﬁ@%nd moves
along an electric fiel }\Y\N <4—0Q

This charge moves to a position o

C’-

= —

lower potential and lower potential

lower potential and hlgher potential

energy ON=-E acosf energy
gash Atk b ghilg agah A T plagh &k 4 sl g sl B B
higher potential and lower potential higher potential and higher potential
energy ‘ energy
o gl) A8 B JBi g agall A s gl Al b sl g sl A s
8
An electron and a proton are LS Jae A Qg QS g
placed in a uniform electric 1SN Las aliiia
field, as follows: © . Cad 1S a3 1) Lagha SIS A8 pa oLl s
Determine the direction of d (gl Jlaal)
movement of each of them if
they are released in the
electric field.
® ko e v
-] ‘o ’\SVu. \ Y 13) Lagia S g A8 o oy NiLa
What happens to the fllaal) g LS
potential energy of each of
them if they move with the
field?
—> > N a&,ww
S——> N Inoresde

aSile s pllua cya U gaul Y
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=
A uniform electric field of (250N/C) slally (250N/C)  o4ha aliiia (b 14S Jlaa
towards the negative (x) axis. () s
Calculate the change in potential energy G JE Ladie (9 ASN) udg Ak (2 i) quaal
of the electron when it moves from the/ t abill A (5cm, — 2cm) Adddll
point (5cm, -2cm) to the point (-2cm, 'S\‘“ (—=2cm, 4cm)
X\T_)_q = N — AU‘-‘ —q,E Cl_COSG
-l q
q--).600" © 2} \ AM==(x) @5“3 (o)
d= Fom S9SN ‘,.x:. @u)&\ du?uu s M\ aal

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

4cm). We, _ ..-A\}"

dhiil) A (5cm, — 2cm) il e Jii Ladis

.(—2cm, 4cm)

O)

—13
We =—2.3%l0 °J
10
A proton moves in a regular field of (250 N/C)E | (250N o_lia aliiia Jlaa b (3589 & o
as shown in the adjacent figure. . sl Jeddl s ()
Calculate the change in potential energy of el (A i) oy A8l (2 i) Guwal
the proton in the following cases: &U-= 7 . . o 4ul)
1- When it moves from position a to positionb | - b b‘.‘}‘” o) a &‘f‘&d‘ O d‘-‘-‘-‘ ‘-‘-‘-.“' -1
2- When it moves from position ¢ to positionb | - b &‘.‘3‘3‘ e &‘f’J‘-“ O J‘-‘-‘-‘ basie -2
3- When it moves from position a to positionc | - Cc pasall ) a pagall (e Jih Ladie -3
E
‘ 4\ AU = G:Qo CosYe —o
g ~
ﬂ: T @ AU=-9Ed coss
/
a3 dem | b 14, _
N ? /M= — 0.67&\0“\) (250 (0“0”@05(180))

A= x\-bx5E
@ A= —()- 638 (250)(s-ak)cos(a)

a8

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

1 B A (bl (p Ablusal) ciaaila B (15890 22 5
B 4kidil) e 5 -20 V¢ gl A Akl dic agal) (s
0V (5 b Chuaiiial) A die 5 +20V 5 sbess

potential at the midpointis ° V. The prot & 190V rrrrrrnienr———— g (989 ) (8
will y, -EQ-O s
accelerate towartd point A o \l R remain at rest

ALEY olasi g Ly €

LSt iy

move toward point A with constant velocity
A0 dgaia Ao yuuA Aadl) slad & Ay

accelerate toward point B
BAkaiil) olad £ ey

12
A positive charge of +5.0nC is placed at gl die +5,0nC W ldka g ga Aadi Caa g
four different positions A, B, C, and D A,B,C,D 4ilida pl ge
At what point does it have the greatest 0430 S g ABUa ] gt ()68, Al ] wie
electrical potential energy?
v _G ______ u A B
. ! o‘eofdaa
o C D
_y 13
A positive charge of +§%@ is placed at gul e +5,0nC W ldke 4 ge dadi g
four different positions A, B, C, and D A,B,C,D 4ilida p) ga
At what point does it have the greatest lgs 2 Sl gt % Al () aie
electrical potential?
Lo N
A [ +) A B
. C D
W N
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 g a0 ) gy A ga Aol A
Gl bwall o (g L AlgS b U (e AL B
Jaaal) Jd ) (g5 JSA A ddsaal) A

$4ukill) dadd) Jo Jad i quladl) AU L st

Wofk IS \wdrzww “'o

aSile s pllua cya U gaul Y
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\NQ,‘-’- “q/ AV

! n

d"na

= - cl/mzui'ﬂ(\r < --\]q\) C

The work is the same
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.

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 A a5 9450V
sl ol

T ) Qe Laie (g8l A ) A8l L

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

| &

—

el
1
We,: -AUs:' )
n

- F\q | '
G=1.6m5"C U AN = Ak

LY

o ) - b\] -
g0 e, AVEHE _(1-6x3") (S k50) = kp —o
i N =o J
| Witk € 3
@ i ® kp:"- \(‘j: ’-I-QK\O Z = L"SOG
= 16

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

A A8 jal) Clay ALl ¢ jlal) g\

9 A

An electron is positioned and then released on
release
the x-axis, where the electric potential has the
-20\
value -20 V.
Which of the following statements describes the
subsequent motion of the electron?

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
allas (il ) 3gadl O (el olasil) Juaall obai ¢y g SEN) & paises

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.
03 SN AS . g5 IS Cila glna 2.5 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

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

to point Q. Q
How does the amount of work done on the 2 addl Ao Jdsal) Jaddl jlaia oy o8
object compare for these three cases? - _-q, A\] COU) )
5V E
5V 5 V :
£  iov =P 10V T i‘;’ z
—t— 15V ;gg ﬂi 20 VvV
v =0V 4‘Q— 25V ————— 25V
¢ 25 v 30V =
L, Y (2) 30 V
m P
AN =950 <|5V OMN= gV W = 1eN

All three cases involve the same work.
Adl Jadd) lada EDEY) el = il

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.
234@&&.:410‘*&3“@@\)»&%331 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 ). It is traveling directly at an infinite
conducting plane of charge with a charge
distribution of +4.00 C/m?. If it is currently 1.00

Lgiiadi §3.00%10° kg 4aliS Aivaa § S
.6.00 x 10° 48 al) g8 5+5.00 mC

O Y Juaga (s gima (A B il & jai g)
CilS 108 +4,00 C/m?2 add) gy gy ciliadd)
Adadl) 5 giwa (£1.00 M 2 A Wa
i g ) OB (s glanal) (14 i 2a 6] M

m away from the plane of charge, how close

will it come to the plane before stopping? We=-94AV = —Al = Ak
—6 Moy +d
m= 3\\o \C?g - - -
\_'._\, So I'\ AU\ - AK
V=5 ne C YEdcose = ki-Ki >—>

K= 6383
h ~/

1
!

KP-:O

~d

d=?

- 3= T
(5\(\0 B)(giv,ﬂgl‘r) ClCOS(lge) =0 - §¥\o ™
= 0-2655m

\—0.2655=0-1T5™

alile s il (o U geali Y 6 il 5ub i ghat 5L




A 10.0V battery is connected to two
parallel metal plates placed ina
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 sie Om 3 Cpa sl Aliaia10.0V 4y

OsSead) @ g (o 09 ALY £ by ) AN (2 (e guda 9
o gall 7 st slad culludd) = sl (e

) A guay aie (g AN A8 al) ABll) )ik Le- 2
S gall sl

o gall 7 ol ) ddguag 2ie (g9 SN 48 i La- by

K¢-Ki
ANz \oV @ - Y AN = Ak
-1 _

q:u:-—q\ ‘lf 7:?;:\%3 NEFIRTI :\K?— -

- Kp = \-67&\‘ 3

kF:". Q K?‘ g

2 < < 2%\ - 6K\o
& - Wwo 2 = VL s

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?

C o G AL (el (ha (585 0 g e Ay
R b llad) sl ) Juad i gl

O (gl gl (38 S 13) ,(0.025) 0
fCs A Uas L (V100) ¢ sl

%:\6 %\g\c\c _% %\f— AK
M- xls™ k\’j ~ (b M) \00) —~><\ 67 x\s ("f‘
Ui=o
l—i:o-ou Ve \-22%10° WS

= |ooV _ 5
AV = loo o= \IF ~\ :\-38x\o_
a="7? L ‘ o.g2

£92 xlo w|s®
pied gl o g 7 Ayl 3 sk 513

)
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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

oﬁﬁM\%ﬁAmUﬂJﬁdﬁﬂjﬁéhé&i
10.0 cm 42k Lagln Juadli (palll B YA (a9
150.0 km/s kﬂz\a\.\ﬂ\uﬂuﬂgﬂ‘ & jady

proton initially moves at a speed of 150.0 ol 3y A ol 3 JhBy B sl olad
(kiy/s toward plate B. Plate A is .400.0V B
kept at zero potential, and plate B at a o 2 B sl ) s dasw J2 -1
potential of 400.0 V. > A\j

a) Wlllthe proton reach plate B? N E <

Niz\5onie* m|s ?_: J

C

V=0 £ ooV C. A°° _ Looo N

d 2 ov E s-\o

£ lyoco U/ ~AU = A

(\z E o\ CoOSB = W\(\“} \] !

Q-ex\o"‘q)(%@ flfﬂb(\go)
d <244

—— x |-67 X\oﬂ-(o —LSoXkO)
= Qqq'C/W\ < 5oum

)

W

—x\o
No , It will nt reach
b) If not, where will it turn around? € opdinas b cdaay ol O -
Gom  28G4c.
T-Qhow Ve
oN ©
c) With what speed will it hit plate A? . )
A Tl prbuas Ao g b
AU = AK
2
9E o cos6 = | m(v—0i")
B 17 1
L6517 x Booo » F-94115°ch <(0) = Lx1-67x67 (v - 0)
- = - 1 1
|.6 ;dolq x 4000 X 5~0}\10ch5(:0) = —)7—,!\'6’:1‘ X\o Z?(U[L-Qsoxlcr
VP = 9-5lyle® mis
aSile s plua (pa U guali ¥ ! 8 4l 58 L gl 3L

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

The pla?es are separated by 1.00 cm.

a) Find the electric field between the plates.

%\1—} - 200°CED Aty

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

—

_gav=|

— (60"
LE d cosd

—

-

p -Ki

-100.0V 5 200.0 V + Ladlaga il gia Gla gl
1.00 cm sl O Juady g
Ll O (Al gl Jaad) 2 ) -1

208\ Z\oay T

E
>
L350 . .
O Ablal) Tiaiiia (8 I5Y) Az ga (19 5iS) -2
Tk pdduay Ladie 458 jal) A aa g . cpa sl
> gall

(|5°) = ks_' -0 kf.’: 9.4 Y[O—l?a—
S . Kp< 150 eV

QEETVIETTRIL
23

>~5K|51)C0.\(|30) = k[ﬂ -0

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

What is the change in potential when a
charge of Q=1.25uC is moved from position
A to position B in the
figure? AL

2\\= ?

AUAEL Ao ) ga giindixz (5 giuall A A jle daniia
sl B sl ldke L = 3.50%10°° C/m?
A adsadl 0Q =1.25 pC Lind &y jal ic

$JS& AB ad gall

(A2

)

Y i AV-
o 00ym=2-00. M.
‘/LLJ_X%X ~
: AN=
2

b
A\/:—,‘S E dy

\N\N= - E d cose

V- -
3

—-%
~ 250K L ) xcos(ig)
2X8-85%35'
5
-3 %) 0 \
3 -50K0 Y
2x8-835 x|V

aSile s pllua cya U gaul Y

iy 3 g 518
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A positive charge of (2.0 x 10°C) is
transferred from poin@o@in a uniform
electric field 100 V/m

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

What is the potential difference between

A8l 34(2.0 x707°C )W laha A ga Aas 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

points A and B?
. CL: 9_xL6'q

C

E:\Oo V/W\

- Al= —YEd cos8
e S Al = (20 (1e0) (0-04)Cos(180)
< bom A< 8)(\6'q T

AU

N\~ Edcose

Yem @ b0 b VpVa = — leo x6-08%XCos(o)= —AN

For b-to o \la..\l\, = - \00xo0-0% Cos(lga) = 4V

Ir' VA= oV Y‘W\ \J\Oﬁ:

Vo —Vp= 14

aSile s pllua cya U gaul Y

Vo >N,
N, = 6V

10 Al 58 i glad 5L




Unit 3: Electric Potential Term 1 12 Advance

3.2Definition of Electric Potential Sl dgad) (s 2532

q: = +5.0pC qz = —5.0pnC
< >
40cm

i) (a Ablcal) Ciaaiia dis il 1Sl agad) 5 Al Sl Jlaall Gacal

Find the electric field and the electric potential at the midpoint

q1 = +50uC q2 = +50uC
< >
40cm

i) (a ABlcal) Ciaaiia dis il 1Sl agad) 5 Al Sl Jlaal) Gacal

Find the electric field and the electric potential at the midpoint

aSile s zlla (e U guali Y 1 4l a8 (4 glad 5LIB



Unit 3: Electric Potential Term 1 12 Advance

1

The unit of potential difference is the | ................ (B gl gdl) agad) 348 (il Baag

volt and is equivalent to..

J/C N.m.C V/m N/C

2

An electron with an energy of SMeV SMeV 4 ¢ 9 i)

What is its energy in joules? o) Baa gy 4Bl g gl aS
3

Electric field lines always point

Laila (b g Jlaal) day

from higher potential to lower potential

) agad) ) usY) agadl g

from lower potential to higher potential

SSY) agad) ) BB agad) (a

in the same direction as the
equipotential lines
Al (5 gl ol olat) pudi

in the opposite direction as the
equipotential lines
gl (g gbast Ghuﬁ olad) Luse

4

The diagram below shows a uniform
horizontal electric field and three points
that lie in the field. Which point has the
largest potential?

88 aliile AL gS Jlae geida g ol Alad) a )
. Jlaall B Ak ol &M g

¢ 3 Sl ladie (0 6S Adall

.
o(C A B
>
oA Y5
C C,B
>

aSile s gllua ¢y U gaul

Al 3 i g 518




Unit 3: Electric Potential Term 1 12 Advance
5
Two protons are located in space in the Ao gal) EBEN (§phally sl B Ui g g 0 52
three ways shown in the figure. Rank SO ) AV (e SO ey G, el b
the three cases from highest to lowest e
net electric potential V produced at Addll) ais @il YV ASl) b gt agall
point P.
- D,
I | T Tf
D> G | | |
-— o & e d—> :
REFEREE e
(1) 2 (3)
1>2>3 2>3>1 3>2>1 Same potential
6

In the figure, the lines represent
equipotential lines. What is the direction
of the electric field at point P?

43 glucia Un ghad L glodl) Jiad cpuida gall JS&) 3
P Adadil) die Al gl Jlaall olail La gl

5V
i()\\r Up DO\"VII
P 15V U'b‘ dﬂu\
o 20V
25V .
30V Left nght
Sl Sl

7

In the opposite corners of a square there are
two identical ions. Each has a charge of +e.
The length of one side of the square is L.
What is the net electric potential caused by
the two positive ions at both of the empty
corners of the square?

i) el GAELAY ¢ gl ) (B 33 00
gzl aal Joh o+ Lagha JS Aiadi  lildaia
L Al

OEe) e @l SN S gl s L
Troall 8 SN Gy gl 3 e (e gl

ke

ke
2L

L

2k e

L

V2k e
L

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential

Term 1

12 Advance

Two-point charges are located at two
corners of a triangle as shown. What is
the electric potential at the right corner
of the triangle?

98 Las Culiall iy o) § s Glipdald (sl a8
Ceuliall Laddl 4390 31 die o gl 3l e a9

6.0 uC

T
10 cm
l 2.0 uC

p—— 20cm —H
9
An electron goes from one equipotential 3 (g sbudia (s glana (0 (gAY JETG
surface to another along one of the four Aag Y1 @l jlal) aaf Joba Ao AT ) o
paths shown below. oL A gall
Rank the paths according to the work Jlaall Aldy (o3 Jadd) s &l sl
done by the electric field, from least to S ) ) (e S
greatest.
- 1<2<3<4 1<3<4=2
2
“ 3
4 "'—J
ot 4<3<2<1 4=2<3<1
90V 80V 70V 60V 50V
10

What potential difference is needed to give

an alpha particle (composed of 2 protons

and 2 neutrons) 200. keV of Kinetic energy?

G 985 Wl aga 39380 DU agad) (358 La
W ke 43S ja A8y (g 55 9 (85
200. keV

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1 12 Advance

11
If a proton and an alpha particle (composed of Ca G9S) W asean g ¢t £ e 1)
two protons and two neutrons) are each Ala (e (g9 O 9 2
accelerated from rest through the same ABMal) Lad cAuadi gl (358 A () g8l
potential difference, how do their resulting AT Lagie s (o
speeds compare?

The proton has twice the speed of the alpha particle.

WY s A o L (2 (358 9 ) A8 o
The proton has the same speed as the alpha particle.

The proton has half the speed of the alpha particle.

The speed of the proton isv2 times the speed of the alpha particle.
The speed of the alpha particle is v2times the speed of the proton

12
A proton, starting from a position of AA 8 (Sl puaga (g G gig B by
rest, accelerates across a potential 0.002 s J2& 500 Vi ¢
difference of 500 V in 0.002 s fO el £ olud )ata Lad
What is the acceleration of the proton?

alile s il o U guali Y 5 il 5ub i ghat 5L




Unit 3: Electric Potential Term 1 12 Advance
13
There are two-point charges at the 98 LaS cabaiena (g (@ Olipdald (jliiad aa 8
corners of a rectangle, as shown in the JSAl) (A Cpa

figure
What is the potential difference between
points A and B?

TBsA (bl (n agal) 52 ke La

A 3.00 pC

0.250 m|

-1.00 puC 0.500 m B

14

Four identical point charges (+1.61 nC)
are placed at the corners of a rectangle,
which measures 3.00 m by 5.00 m. If the
electric potential is taken to be zero at
infinity, what is the potential at the
geometric center of this rectangle?

o (+1.61nC) AdiUia dhaki Cilindi g )} gy a3
OS13,5.00 m 5 3.00 meda ¢Julaiesa Wi g
Ve e | jhia A eSh) gl Gl

¢ kional) 138 oautigh 3Spall B gl loka Lad

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential

Term 1

12 Advance

15

A point charge of +2.00 nC is located at
(2.50 m,3.20 m). A second point charge of
-3.10 nC is located at (-2.10 m,1.00 m).
What is the electric potential at the
origin?

2e+2,00 pC W laka Akl disd aa g

¢ A Al Aiad 38 65 (2.50 m,3.20 m)
(-2.10 m,1.00 m) xe-3.10 pC & _)sda
f0uaY) ddaki die Al <! agadl dad L

16

Two point charges fixed on the .x axis

A charge of -3.00 mC at x = +2.00 m and a
charge of +5.00 mC at x = -4.00 m.

a) Find the electric potential at x =+ 6.00 m
b) At what location(s) on the x-axis is the
electric potential zero?

X osaal) e QU olidall oliiad

X =+2.00m s —3.00 mC W ke 4iai
x = —4.00 m¥e+5, 00 mC & _)ha sy
X =+ 6.00m s A<l 3l gl a
el 058 x sl o (8 sa)adige ) Kb
¢ o b <l

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1

12 Advance

17

The electric potential of a point charge | 4iad ¢ AU Gl sl dy
(3.0KkV) is (1.2m) away from this charge. |l Aiadll sda $ (1.2m) 22 o (3.0KV) 4shis

What is the charge amount? Sdiadll lada
0.48nC 2.5uC 0.05nC 4.8nC

18

An electron is accelerated from rest close to
the negative plate to deliver to the

positive plate, if the electric potential
difference between the two parallel plates is

(o AL O g8l G 09 AST) A el ol
O 13 gl sl () S ) 7 1
) sl g gl gl 28
4S al) A8l A L, (120V) Ol siall

(120V). What is the maximum Kinetic energy CO9 A (5 puall
of the electron?
1.6x1019] 9.6x1078] 3.8x1017J 1.9x10%7J

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1 12 Advance

3.2Definition of Electric Potential (=L ¢Sl agal) &y 25 3.2
V= W
q’ \W\ = 3 _ N-m
AN= AU c_“

Elechyic Pa)r%zy»’t\‘o\\ s wdepmd ik Bo dr st

D\f\m% C maﬁ‘w’& C)\DJTDQ)

S — Iy
All= ~4E dcose AV= %E— AV= -Edeose
?O'W\JY o\\wrats
)
gy U >

uL = E__Y:‘_i \)= T \): —%—
v B J——l\»
M'\Uk& dﬂafj&) U\(Q CJ\Q}?{O \: J POS-:\'WQ

aSile s zlla (e U guali Y 1 4.3l 38 L glad 5LIB



Unit 3: Electric Potential Term 1

12 Advance
\]\l& — ‘—Au = — Kot A\r: Ak.
G )\—_&
U)N\\Y\a\’ w & + 100 Po'\'r\,\? Q\\&’%‘w
—AU< YEdcose ~A= - KRG
— kq‘\ qu, (—L\(\T—.l?(l)
4\_/\_/_\_/,
Electvic ?‘AW\*EOB\ \/ E\Qdﬁﬁa 9%&\0\ E
SCQXO\"( \}eC,'l'aT'
\I-bq“: = \!L-\-\J‘z -{-\}3 Eﬂd} = E\ -\-Eb-u---_
M K ~ _F . k% 9
"o T v ?grp«\dcx% E_T- — o po
Y ef >\ /s\} /\E
|
&Y \V
N - E "\
\\; — 1( >\ E/ll \—__.______
X  or >~
Vo>V,
V7 \ \'\%\w LowY
2 v Ay 58 gl BLB




Unit 3: Electric Potential Term 1 12 Advance

V(xy) Vixy)

qi = +5.0pC = qz = —5.0pnC
—> L2
’ — >F, ‘
< VA 20 C\m N
40cm

Cptiadl) fp ABliual) Cluaiia die Al SH agall g AL st Jlaall awa|

Find the electric field and the electric potential at the midpoint

E|: Kr(il; \I-L—,O-t: \I‘ +\fl
_ K4
Ee= <r" cmél X 5x\56; \IJ@{'F k( LAS e

Y\ Yo

Eet- B+ By =2¥ — 007
_ 925008 NIC to e o [ Vist= o

alile s il o U guali Y 3 il 5ub i ghat 5L



Unit 3: Electric Potential Term 1 12 Advance
qi1 = +5.0pnC q2 = +5.0pnC
’ E < o >E.\ ‘
- ., 75
< S AN
40cm

i) (pa Ablsal) Ciaaliia dis il 1Sl agad) 5 il Sl Jlaall Gacal

Find the electric field and the electric potential at the midpoint
) .

Enet <o Vit = K(E %

‘(( '-6 Yo _
Vb= qud( Sne |, sxs A
B 0-2.9 o-zo /
\isb=8.50x10%
\\f—_—\j/c = \NW\/C
1
The unit of potential difference is the | ................ (AT <l gl agad) (38 (bl Baa g
volt and is equivalent to..
J/C N.m.C \;/m N/C
Uit £ Uit E
2
An electron with an energy of SMeV SMeV 4% (g <))
What is its energy in joules? o  Sdsa)) Baa g AZ8Ua (g gl aS
Yyepon  f\eClym Naolt

ey _
5% (o6 x14xs' 2 gxle”

—

5

3

Electric field lines always point

Lail Al g Jlaall 4ay

from higher potential to lower potential

S agad) A s gl g

from lower potential to higher potential

SY) agall ) gAY agall (e

in the same direction as the
equipotential lines

gl (g gl pdaad olat)

in the opposite direction as the
equipotential lines

Al (g ghudt pdand olad) (use

aSile s gllua ¢y U gaul

Y
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Unit 3: Electric Potential

Term 1

12 Advance

4

The diagram below shows a uniform
horizontal electric field and three points
that lie in the field. Which point has the
largest potential?

88 aliile AL S Jlawe geida g ol Alad) sl
,dl;d\gééibm&ﬁg

¢ 3 S Ldie ¢ 6< Adaki 4]

s L \ouw
\ oA B vV

\ >\,B =V

]

7/ p—
A =

M

Ee=EB. o \mb&o(w =

12

S

Two protons are located in space in the
three ways shown in the figure. Rank
the three cases from highest to lowest
net electric potential V' produced at
point P.

KA.A.A‘QAM QM\JJHL' ;L«'Aﬁ\@d\i\gﬂ\gﬁd@\”
B ) AN e EDIAN el iy Jed b

D
AL die @il V S i g agal)

e

OViE )

. 1 @ A
@NVN=Rx*4-

I I
e D—>
|

P [ |
«—d —»: I

(1) (2)

(3)

)

1>2>3 2>3>1 3>2>1 Same potential
6
In the figure, the lines represent 4 gldia Un gl Ja ghdl) Jiad cpua gall JSid) A
equipotential lines. What is the direction P Adaill) die il sl Jlaall slad) La  agd)
of the electric field at point P?
5V LOM \,
10V Up Down
15V S Jid
oL 20V
oV ey Left Right
30V c
Sall Cpanll
7

aSile s gllua ¢y U gaul

Al 3 i g 518



Unit 3: Electric Potential

Term 1

12 Advance

In the opposite corners of a square there are

two identical ions. Each has a charge of +e.
The length of one side of the square is L.
What is the net electric potential caused by
the two positive ions at both of the empty
corners of the square?

Gl o pall CpBlABTAl) (i o) 3 (2 25
gl aaf Jsh e+ Lagia g8 diad jlasatia
L

O s e gl SN el gl s e
Tl (8 JW G g1 3 e (e gall

ke ke 2k e 2k e
2L L
L

9_\<e_

v= K (&=

)

Two-point charges are located at two
corners of a triangle as shown. What is
the electric potential at the right corner
of the triangle?

98 Las Culiall iy o) § e Glipdald (liiaud a8
Seuliall Laddl 4390 31 die o gl 3l e a9

k1 Nt KL (32
mf&. | \ Wﬂ . 6 ¢ 4500
2.0 uC - 9Xlo (_f— ) o =4.56x0
f— 20cm —¥ &t o 0.\0 Y\.
9
An electron goes from one equipotential ) (g ghdta (s s (e (09 RS SRS
surface to another along one of the four A ) &) Jlsal) 2a) Jgh e AT )l
paths shown below. U dads galf
Rank the paths according to the work Jlaall adiy o ) JRAN uia &l jlusal)
done by the electric field, from least to S ) ) (e S
greatest. We= __q', ANV
. @A\{:SD—SD:BJ\{1<Z<3<4 1<3<4=2
2
< 2| @ AV,=8-To=loY
,—j ™ ®AV 80—60 =20V 4<3<2<1 4=2<3<1
90V 80V 70V 60V 50V ®AV4 26-To= \c\f
2=4 < 3L\
sile s gl oo Uil ¥ 6 Aty 38 g 518



Unit 3: Electric Potential Term 1 12 Advance

10
What potential difference is needed to give | <4 GoSh W ava 49380 2 DU 3¢l 50 La
an alpha particle (composed of 2 protons W laia 4 o ABUay (Gl g 5% 939 O g9
and 2 neutrons) 200. keV of Kinetic energy? © £200. keV
9y = 120 _3AV = Kp - Ki
l<F - 200%eV = 200 xlox |6 x \0 3’ _(9_xl-£ Xla qJA\) ~ 200x5 x1-6%
AV=? AV:—\\HOS\]
WWE ¢
11
If a proton and an alpha particle (composed of O O 5Sh) Wl asa g 05890 £ bt 1)
two protons and two neutrons) are each Al (e (O Fssy O s
accelerated from rest through the same ABMlal) Lad cdunds agal) (38 DA (¢ gSuul
potential difference, how do their resulting Al Lagee jou O
speeds compare?

The proton has twice the speed of the alpha particle. ‘X
| W g A0 o Lgeuali (A (18900 A8 '
The proton has the same speed as the alpha particle. X
The proton has half the speed of the alpha particle. X
The speed of the proton isv'2 times the speed of the alpha particle.
G55l A s Cilaaly/2 i) aein e
The speed of the alpha particle is v2times the speed of the proton

PYoton a\gha
(K"',D=- e i q - +2e
Mp=im Mo = Lem
Shve A\] \J, =0
-4 AN = 2 mvg
Ofoion S, X v, o 1 . o
' ECEH) = 2 MV 9

75
P — z
o\\Q\\R / ('fw) =7 4)9« \p, = {L,E\l"“
aliled mlla (pa U g ¥ {— Al 38 4 glad 5LIB
\t E\lg_:\]{_)
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Unit 3: Electric Potential

Term 1

12 Advance

12

A proton, starting from a position of
rest, accelerates across a potential
difference of 500 V in 0.002 s

What is the acceleration of the proton?

B 8 (oSl udaga (ool (5 9 0 £
0.002 s A 500 Vs >
COs ) g bl J)ata Lad

Vi=0 _ S T AV
mP:I‘BTF x\EHk qu\} - —=m 6’[]— ')
. — _ 7
Tp= 16x 1 C 1605 %¢50d) = Lt 615w o)
V=500V
t:o-oozs \IF':'B-\XIO'% W\{.S
A=17 A= \L(‘..-.L._\h_
S
J3NT =0 gsqy 8wl
G-002 - 1L —
T |
13
There are two-point charges at the 98 LaS cabaliena (g5 (@ Glipdall (liiad aa o8
corners of a rectangle, as shown in the JSAl) (A (i

figure
What is the potential difference between
points A and B?

“BsA bl (o agal) 52 ke La

_ 9.

9, VA= k(v 2) |
ozsm: V N QX\oq 55 + (-j_ﬁ 9—-5 X\o = \-gﬂc
| 8: k(il_ 4 CVL
. - 0.500 m B Y‘ ‘”7")

%, \]B: ch(\ocl 3-250 -(;\ )x\a
‘/—\3\\{:\‘lfg \”\ -:{_ zx‘ 4_5 ‘\i
- = . 0
fom A o B Vg NA =+ Fax&y
From B to A VA—\IB = _.7--2)([#\[
alile s 7l (ya U gl ¥ 8 Al 58 i glad 518




Unit 3: Electric Potential

Term 1

12 Advance

14

Four identical point charges (+1.61 nC)
are placed at the corners of a rectangle,
which measures 3.00 m by 5.00 m. If the
electric potential is taken to be zero at
infinity, what is the potential at the
geometric center of this rectangle?

o (+1.61nC) Adslaia ddadi clind ay ) aua g o
OS131,5,00 m 5 3.00 meba ¢Julaiesa L g
Al sis | jhia (L Sl agad) Ll

?d,ghﬁu.d\ ‘3@ g.uﬂqi\ S al) gé KYEN{ Jlaka Lad

‘i = Glx(o‘fC

\f:

4)(&

® D ~ -9
" = \f—ﬂvx lequ—EIKIO
= ) N 2.92
= _3_15_ - 299 V=198 V
15

A point charge of +2.00 nC is located at
(2.50 m,3.20 m). A second point charge of
-3.10 nC is located at (-2.10 m,1.00 m).
What is the electric potential at the
origin?

2e+2,00 pC L ke Ak Aind 3o g
A dghats Lak 33 635 (2,50 m,3.20 m)
(-2.10 m,1.00 m) +£-3.10 pC & ks
0] Adai die Al <)) gl Aad La

N
319~ -2
== 3',0}1C, ) @1&' }lc
@ - a7
<l e . .
- ~2-low T 2. Bop
N2

\[—_k(.q;,—l-r 4
e

Uy Q) >
\[ e 320 +25d \ll +9_|o)XI
Nz 356x165 \

aSile s gllua ¢y U gaul

V=-7F5 KV

9 Al 58 i glad 5L



Unit 3: Electric Potential

Term 1

12 Advance

16

Two point charges fixed on the .x axis

A charge of -3.00 mC atx = +2.00 m and a
charge of +5.00 mC at x = -4.00 m.

a) Find the electric potential at x =+ 6.00 m
b) At what location(s) on the x-axis is the
electric potential zero?

X o9aal) e QU olidall oliia

X =+2.00m s —3.00 mC W ke 4iai
x = —4.00 m¥e+5, 00 mC & _\ha s g
X =+ 6.00m 8 ¢S agal) 2250 a
gl 088 x sl o (@Bl sa)ad e ¢l wis( b

_ ¢ [ AL g Sl
Q== Xlo ‘?t-, a oy =3
N o .
T o Rk
=
=4
< —>
- (.- 6- B =\om
} Y %
@ V= K( ot n/)
\= qch‘( ’: + To x18° = _9 25%)o  \f
@ V= o © Y\o’\/

—

en ’\'\{‘9_ o ) N ¥ \ j’g
beAw c.)mﬁtg QLJ:;J — Odrade o)
\I‘ 4 \rQ_ = O c% \I\ +\f2_ — o
% N 9.
+ — =0 ' .Sj’ —
n rl— f\ N 1§
— 5
> + ——z0c -2 _ = _
2 Q=Y CORCD
K==0-25m X=Tm
alile s 7l (ya U gl ¥ 10 Al 58 i glad 518



Unit 3: Electric Potential Term 1 12 Advance
17
The electric potential of a point charge | 4iad ¢ AU Gl sl dy
(3.0kV) is (1.2m) away from this charge. | L .Aiadl 038 (a (1.2m) 2 (i (3.0KV) 4k
What is the charge amount? faiall) ,lada
0.40nC 2.5nC 0.05nC 4.8uC
3
\ = 3%0” V= ¥ %
C‘/ -9 2 X\o =
. \-2
=1 6 M
A= hxVo'! C i@ = o-hoJiC

18

T~
An GLectll)Qis accelerated from rest close to
the negative plate to deliver to the
positive plate, if the electric potential
difference between the two parallel plates is

(e AL Sl e 09 RS gyl oy
S8 13) G gall sl ) Juad il - gl
) sl G gl gl 28
S ) Blall A L (120V) Ol sial)

(120V). What is the maximum Kkinetic energy fO9 A (5 puall
of the electron?
1.6x10197 9.6x1018J 3.8x10%7J 1.9x10%7J
Y=o AN = Kp- ko
MN= 120V _(-\4115)(120) = K] _e
Kp=? 'Kp: 120 eV
17
Kp \Q2xe ' 4
& +4
XY 5 E
S) ® — F =+
1

aSile s llua e U gaul



Unit 3: Electric Potential Term 1 12 Advance

3.3 Equipotential Surfaces and Lines gl (g gluss Jaghad g mhanid 3.3

Equipotential surfaces and lines

e The surface of any conductor is an example of an equipotential surface
e Equipotential surfaces are perpendicular to the direction of the field

e The work done to move a charge on equipotential surfaces = zero

Equipotential surfaces in a uniform field

e The field strength is equal at all points and is determined by the relationship:

E_|AV
=3 -

e Electric potential

v Decreases in the direction of the field

v" Increases against the direction of the field

v Constant perpendicular to the field
*Equipotential surfaces are represented by lines perpendicular to the field and
equidistant from each other

(have no direction)

alile s 7l (ya U gl ¥ 1 il 58 i gl 5L



Unit 3: Electric Potential Term 1 12 Advance
Equipotential surfaces of a point charge

eElectric field lines:

v" They start at the positive charge and end at infinity
v" They start at infinity and end at the negative charge

*Equipotential surfaces:

v" Circles centered on the point charge

v They converge near the charge and diverge as we move away from the
charge

v" They have no direction

v" They are perpendicular to the field lines

Equipotential surface ) )
Equipotential surface

my

9,88
LR
\‘\\ ,/'I
.. “

&
"
D

B
5
%

.

%

alile s 7l (ya U gl ¥ 2 il 58 i gl 5L



Unit 3: Electric Potential Term 1

12 Advance

Draw the field lines and equipotential
surfaces for two positive charges of equal
magnitude

Cuianid agal Lﬁg\ghdchubd@d\b}hs?uj

SaBall B ol gludia g (s ga

2
Draw the field lines and equipotential Ot agal) (g gt pedaad g Jlaall Ja ghod o )
surfaces for two unlike charge types but Miall Al glula g £ odl) (A (idlina
equal in magnitude

3

The amount of work done to move a positive
point charge ¢ on an equipotential surface of
1000 V relative to that done to move the

charge on an equipotential surface of 10 V is

Ao Liadh ol el () haal) JA) )ake )58
diad 5N 3gal) g gl i Jog A ga
o34 &l jail Jgduall Jadd) L) Aewili1000 V

10V 4Adad o3 agad) 5 gl prdans Ao Adaldil)

Al o aaing J8i S L gluia
Dependent to the distance less more The same
alile s il o U guali Y 3 il 5ub i ghat 5L




Unit 3: Electric Potential Term 1

12 Advance

4

A negatively charged particle revolves in a
clockwise direction around a positively
charged sphere. The work done on the

Jdea deld) o jlie ala.iigéJJ.\gM\u.dm%
Al g ga 8 S
5 BSH AL sl Jlaal) Addy M) Jadd) 68

negatively charged particle by the electric Al b agesal
field of the sphere is
Dependent to the distance Zero negative positive
5
Which one of the following statements is not true? | flamua s LU &bl

i Sl Jlanall Ja ghadd 431 g gl (5 gl a gl

Equipotential lines are parallel to the electric field lines.

Ly 13 (135 bt i) 3l 5 o 1 s
Equipotential lines for a point charge are circular.

Equipotential surfaces exist for any charge distribution.

Ciliadll a5 98 oY 3l (o sbud pdand 2 g

b Aadl) o Jgduall Jaddl dad oS (gl (o gbud rhaad ) o dad & i Ledic
When a charge moves on an equipotential surface, the work done

on the charge is zero

6

Which of the following is not an equipotential | $3¢> ¢ slud o Gud (AL Laa (6]
surface?

A

B

C

A, B
aSile s lla (e U geuli ¥ 4 4l b i glad 5L




Unit 3: Electric Potential Term 1 12 Advance

7
The figure below shows the electric field & gbeid rehanad 5 (AL S Jlaal) Jaghad glaal) JSAY) jedi)
lines and equipotential surfaces of two point el (piiadl (Al gl agad)
charges Jdial) o ghadll il s 459 o JL&) e Talaie )
Based on the figure, which of the following is § Gitiaddl g J Sl Ll
true regarding the lines marked with the
symbol J and the two charges?

Cbiaudd) J L ghal)
Point Charges Lines J
£ 5 (& Ol § (o ghdia o S Jlaall o ghad
Same magnitude and opposite sign Elctric field lines
g5 (b (niilida g (i gl IVEXIRPR g 3 W
Same magnitude and opposite sign Equipotential surfaces
O 949 O gladia (b S Jlaal) Ja gl
Identical and positive Elctric field lines
sl 9 (il glasia 24 g g grlaal
Identical and negative Equipotential surfaces

alile s il o U guali Y 5 il 5ub i ghat 5L



Unit 3: Electric Potential

Term 1

12 Advance

8

The figure below shows the electric field
lines and equipotential surfaces of two point
charges

5 9l prhaal g (AL S Jlaall Jaghad glaall JSAI) el
Cladall piiaudl 3l gl agad)
Jdial) o ghadll il s 459 o JL&) e Talaie )

Based on the figure, which of the following is § Oiiaddl g J el Lgd
true regarding the lines marked with the
symbol J and the two charges?
< XN XK
Cbiadl) J Jaghadll
Point Charges Lines J
g5 (A (it g (ph gludia S Jlaall Ja glad
Same magnitude and opposite sign Elctric field lines
g5l (b (niilida g (i glucia IVETRPR IF 3 W
Same magnitude and opposite sign Equipotential surfaces
O g4 sy gl 24 g g grlaa
Identical and positive Equipotential surfaces
sl 9 (ol glasia 24 g g rdaal
Identical and negative Equipotential surfaces

aSile s gllua ¢y U gaul

6 Al 58 i glad 5L




Unit 3: Electric Potential Term 1 12 Advance

9
Which of the diagrams is not an accurate gl (g gluss Ja ghad 4By, Jiay ¥ AU JSEY) (e o
representation of equipotential lines? fadadial) Ja gladlly Aliaal)
(represented by the dotted lines)

ok i
10 ,
soliaf JC e alaic
According to the figure below:
1- what is the sign of the two charges ? ¢ il e M pgila -1

T Al ke e (6.0 pC) s sbesi @ Aadll laka (S 1) -2
2 —If 2=6.0 nC, find the magnitude of q:

Al g AV @ Aaddly bag Ladaa] s (g gbed abi (Dliay (bl JSA) o o)) -3
3 - Draw on the figure two lines representing the equipotential surfaces, one of
which surrounds the charge q: and the other surrounds the charge qz.

alile s 7l (ya U gl ¥ 7 il 58 i gl 5L




Unit 3: Electric Potential Term 1

12 Advance

11

Find the electric field and the electric
potential at the point

ALl die (i 40 320 5 b Sl Jlaal) cansald

If you place a point charge at point d, how
do the electric potential and electric field at
point d change?

KYEN| iy (€ AdaBil) Mo Al il a9 1)
Al i i ) Joaall g (i S

aSile s gllua ¢y U gaul

8 Al 58 i glad 5L




Unit 3: Electric Potential Term 1 12 Advance

12

The figure below shows two charged plates 3.00 cm apart. Points A, B, C and d are
points in the region between the plates.

O sll) G il B a2 g5 A B,C,D B g 3.00cm Aélas Legiss Juaili (i gadia ¢ ol olial JS&I (22 2y

I + + } + + 4 } +]
6V A

5V
av
V¥
2v
v .
ov -

w
[ ]

a. What is the potential difference between A and C?
Cs A Ol G 3l G2 L (a

b. If a charge of +3 C was placed at B, how much potential energy would it have?
eSS Al 43l g8l pua o) 48 La (B dkalil) die (43(C) diadi a9 13) (b

c. If a charge of +2 C was moved from C to B, how much work would be done?
CAUA A M Jadd) )i La (B JIC Adalill e (42C) M oS a5 1) (¢

d. If a charge of +3 C was placed at B and released,
1. What would happen to it?
Ay o A s g B Akl die (4-3C) Ak cadag 13 (d
flgd daaay 1 -1

2. How much KE would it gain when it reached A?
TA Aalll) ) Juali Ladie LgaudiS Al 43S jal) 4BUal) faka La -2

e. If an electron was released at A and accelerated to B, how much KE would it gain in
eV?
Ban g3 LgaiSy (Al A8 ) ABUal) jlaka Le (B Adalil) olaily £ jluig A Adalil) die ¢y 9 i<l 5 Al 13 (e
gl gb ¢y 9 s

alile s il o U guali Y 9 il 5ub i ghat 5L




Unit 3: Electric Potential Term 1 12 Advance
=Sowne \] —, A\l:o ——'a\l\\ —Cc

3.3 Equipotential Surfaces and Lines gl (g gluss Jaghad g mhanid 3.3

—=

Equipotential surfaces and lines

e The surface of any conductor is an example of an equipotential surface

—/

e Equipotential surfaces are perpendicular to the direction of the field

e The work done to move a charge on equipotential surfaces = zero we,: -CLQ\'

C.-Ef/’! Ea=o W Lo\\,oe»’ -4 - ) . Eu-o

E\o> Ec

s BocE

\‘&1\}\;:\, = - <
a < b v&z\‘b-:\{ =%

(b)

=R nyde e
Candu ke

Equipotential surfaces in a uniform field

e The field strength is equal at all points and is determined by the relationship:

Z_\V:‘ _ E Ol- cOs & AV ooV gV (?o\f 4N Q_,:\l sV 20V
v | [T |
oo B ﬂ\d\m \mtwwlm v :“:
00 - b
= —_— V)
E= =2 x1o \J
e Electric potential / m
v" Decreases in the direction of the field S
v" Increases against the direction of the field Lo éd\! é:°\]
v Constant perpendicular to the field " \}‘LE

*Equipotential surfaces are represented by lines perpendicular to the field and
equidistant from each other

(have no direction)

alile s gl (ya U guali ¥ 1 il 58 i gl 5L



Unit 3: Electric Potential Term 1 12 Advance
Equipotential surfaces of a point charge

eElectric field lines:

v" They start at the positive charge and end at infinity
v" They start at infinity and end at the negative charge

*Equipotential surfaces:

v" Circles centered on the point charge

v They converge near the charge and diverge as we move away from the

charge
v" They have no direction
s are perpendi £-|8k|
v" They are perpendicular to the field lines Jr ‘1 4
_—

Equipotential surface

Equipotential surface

E

=0
Eto
2 Apily 58 gha 3B




Unit 3: Electric Potential Term 1

12 Advance

Draw the field lines and equipotential
surfaces for two positive charges of equal
magnitude

Cutiaddd agall Lﬁg\ghdchubd@d\h}hs?uj
Sl (2 Gl gladia g (i ga

Draw the field lines and equipotential
surfaces for two unlike charge types but
equal in magnitude

Otiandd agal) (5 gbud prdanid g Jlaal) Ja ghad an )
JaRal) (8 ol gludia g £ ol (A (pidlida

g

/ r/ﬁ_ ~ \ \,:o 4 i o
. \
4 |
\
/ |
( , /
( \ / /
\ S/
N — - [ 3 —

The amount of work done to move a pos{tive
point charge ¢ on an equipotentialsurface of
1000 V relative to that done to move the

charge on an equipotential surface of 10 V is

Tk R oy il J ggal) JR) loha (58
e 5 gl (5 sbeds h Ao g 5

oda ¢l il Jgduall Jadd) L) 4pili1000 V
10V 4Adad o3 agad) 5 gl prdans Ao Adaldil)

Al o aaing J8i S L gluaia
Dependent to the distance less more The same
_ b=o
W — o —_— A =<
alile s il (o U geali Y 3 il 5ub i ghat 5L




Unit 3: Electric Potential

Term 1 12 Advance

4

A negatively charged particle revolves in a

~ JJAA.GM\ ki am\‘_,a”.uw\mmw

clockwise direction around a positively ¢ ’ CD Adall) Ay a8 S
charged sphere. The work done on the . S / 5 BSH Al gl Jlaal) dddy o) Jaddl ¢y 58y
negatively charged particle by the electric "1~ L) Gl apsall
field of the sphere is
Adlsal) o adiny s i 5
Dependent to the distance Zero negative positive
5
Which one of the following statements is not true? | flamua pf AUl @l lad)

i Sl Jlanall Ja ghadd 431 g gl (5 gl a gl

Equipotential lines are parallel to the electric field lines. )<

Equipotential lines for a point charge are circular.

i3 (950 s Al gl s sl o g

Equipotential surfaces exist for any charge distribution.

b Aadl) o Jgduall Jaddl dad oS (gl (o gbud rhaad ) o dad & i Ledic
When a charge moves on an equipotential surface, the work done

1/
liadll a5 8 oY gl (g gbead gl 23 g8 e

on the charge is zero

6

Which of the following is not an equipotential | $3¢> ¢ slud o Gud (AL Laa (6]
surface?

A

B

C

A, B
aSile s lla (e U geuli ¥ 4 4l b i glad 5L
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Term 1 12 Advance

7

The figure below shows the electric field
lines and equipotential surfaces of two point
charges

5 9l prhaal g (AL S Jlaall Jaghad glaall JSAI) el
Cladall piiaudl 3l gl agad)
Jdial) o ghadll il s 459 o JL&) e Talaie )

Based on the figure, which of the following is § Gitiaddl g J Sl Ll
true regarding the lines marked with the
symbol J and the two charges?
Unlike CW}CA
Uwa 7§ owe
WQF&M\A
Cbiaudd) J L ghal)
Point Charges Lines J
N g5 (A (it g (o gludia Sl Jlaall Jaghad o
Same magnitude and opposite sign = Elctric field lines
g5 (b (niilida g (i gl IVEXIRPR g 3 W
/ Same magnitude and opposite sign * Equipotential surfaces
Ol 949 O glia (g Jlaall Do gl
X Identical and positive / Elctric field lines
W sl 9 (il glasia 24 g g grlaal
Identical and negative Equipotential surfaces

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1 12 Advance

8

The figure below shows the electric field
lines and equipotential surfaces of two point
charges

5 9l prhaal g (AL S Jlaall Jaghad glaall JSAI) el
Cladall piiaudl 3l gl agad)
Jdial) o ghadll il s 459 o JL&) e Talaie )

Based on the figure, which of the following is § Gitiaddl g J Sl Ll
true regarding the lines marked with the
symbol J and the two charges?
Hwe f)tfs'\l' Ve Qkﬂg‘%
Cbiadl) J L ghal)
Point Charges Lines J
g5 (A (it g (ph gludia S Jlaall Ja glad
Same magnitude and opposite sign Elctric field lines
g5l (b (niilida g (i glucia IVETRPR IF 3 W
Same magnitude and opposite sign Equipotential surfaces
O g4 sy gl 24 g g grlaal
Identical and positive Equipotential surfaces
sl 9 (ol glasia 24 g g rdaal
Identical and negative Equipotential surfaces

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1

12 Advance

9

Which of the diagrams is not an accurate
representation of equipotential lines?
(represented by the dotted lines)

gl (o gheat Ja ghad A8y oy Y ALY JIKEY) (e
¢ ddaiial) Ja ghadlly Atiaall

1- what is the sign of the two charges ?

%: patie Do tepeive

¢ Oaiadl) eSS g gila -1

T Al ke e (6.0 pC) s sbesi @ Aadll laka (S 1) -2

2 —If 2=6.0 nC, find the magnitude of q:

qq —_-é-a)-kc

q(t ?\Ii

—_— ™

4. - Nz

Al g AV @ Aaddly bag Ladaa] s (g gbed abi (Dliay (bl JSA) o o)) -3
3 - Draw on the figure two lines representing the equipotential surfaces, one of
which surrounds the charge q: and the other surrounds the charge qz.

—_—
alile s gl (ya U guali ¥ 7 il 58 i gl 5L




Unit 3: Electric Potential

Term 1

12 Advance

11

Find the electric field and the electric
potential at the point

Aail) wie Al gl agally Al gt Jlaal) uald

q 5 3Emt -_ k%
5,“\11(' :.1" n( Et P 2 C— (L__
I il e o E- QueD(sxicY_ 992
\ 1S¢cm % 30 ¢cm N O-’-\St
V{;OJG = VN2 E,- Q‘qu) (EHEOU: oeo )
q{ 0O-e*
= ‘(C, Y‘l 4 q\:\: ) Eut = E,_E,- Boo-222
‘ ; L, =~ 3 \(C
- ‘Cﬂ ..5”0 '.;7(.‘0
Tx ( o-45 0-3° ts the ‘(‘\'%\75
AN= 5o\

If you place a point charge at point d, how
do the electric potential and electric field at
point d change?

V oomd E S\'QJ'&‘QQQ‘SW

sl iy CaS f Adakll) Mie Adai Adak cuaa g 1)
Al ke (il gl Jlnall g (i 4

ok Qﬁw)vcg

[

\DWQ. NV amd © V(3 ih(awwi to JV\ﬁL%Q-b}T d’“"ﬁ‘

aSile s gllua ¢y U gaul
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Unit 3: Electric Potential Term 1 12 Advance

12

The figure below shows two charged plates 3.00 cm apart. Points A, B, C and d are
points in the region between the plates. ;
O sl C Jaall B 32 55 A B,C,D bl g 3.00cm Adlua Lagiss Jualli ¢y gadia (pa gl oUa| JSA i ja

I + + } + + 4 } +]
6V A

5V L
4v
3V
2V
v hd
ov —~

a. What is the potential difference between A and C?
AVz=Ng VA= 3-\=2V ?Cs A Ol o ) 38 L (a

sV
b. If a charge of +3 C was placed at B, how much potential energy would it have?

eSS Al 43l g8l pua o) 48 La (B dkalil) die (43(C) diadi a9 13) (b
Y *
_.-—(r' u,:q,\] :?:KS‘—“\SJ

N SV
c. If a charge of +2 C was moved from% to B, how much work would be done?
ClIA o D) Jadd) j)aka La B JIC 4dadil) (1 (+20C) dhas ¢S Al 1)) (c

Wex = AV _ 2(5-3) = 4T

"o
SV
d. If a charge of +3 C was placed at B and released,

1. What would happen to it?

_ Ay o Al e g B Akl die (4-3C) Ak calag 13 (d
It i) QCQQAMQ*Q Wi\ B (dowsn) e Gaay il -1

2. How much KE would it gain when it reached A?
CA Aalll) ) Juali Ladie Lgaudi Al 43S jal) 4BUal) faka La -2
KE= —9AN = —3(i-5)Z 127
e. If an electyon was released at A and accelerated to B, how much KE would it gain in
eV? — - -
Ban g3 LgaiSy (Al A8 ) dBUal) jlaka Le (B Adalil) olaily £ jluig A Adalil) die ¢y g i<l 5 Al 13 (e

K E - - % A\] = _(—\.61[6:?(5—1) = 6-1{ Mo—\qz\E ;_ﬁ{%“{t?-?t\:l
= Q\
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Unit 3: Electric Potential Term 1 12 Advance
3.4 Electric Potential of Various Charge Distributions

Aa il AANA Q) clay § 9l b e gl 3.4
3.5 Finding the Electric Field from the Electric Potential
oSl sl e b sl Jaall ) 3.5

Ualorem E \ectvic piel&

4 1
AV = —Edcose E:\éd\’_

Ai(e(}ﬁow.

Toind Q\\W%Q_,
\ T

—
—

<Y

-
=
1
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Unit 3: Electric Potential Term 1 12 Advance
In  Gownd
d E—
—_— 4 4/-?_\‘ -S>
E =- Y\/ A\ S E -ds
Srubiomt ‘
Ey - - =N
£ = Y%
Ey- — 2V
)
Ez: - -——-—-—b\l
0Z
— A
E Ex X E\o % A Ez %
E-\ B+ B ~E
P\ A
/N
>’O[ ><3’-
E- slope A= e Under %m{’\fb
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Unit 3: Electric Potential Term 1 12 Advance
q(: 5nC

S

J \

locm \o

VM _\_ke. @6\‘@/3‘@ 6\7&\“'(@\&. \)Q‘}mm\ a —->b
@ Vp- K& ‘-\X\oqx‘;;x\a’q:q,go \

o

Ay o-\o
- K% _ Qo k5xi6"  _ gaeV
v 6%
AV= Ny —Ng = 225 - 4Bo = _ 225V
F
Q -
O A\/:‘ — S - .dg
\
.20
AV= — (X% _dr
O'\o '(‘2 o210
/N = - QX\S\XSX\BQ\S %_ dy = ~225V
a-o
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Unit 3: Electric Potential Term 1 12 Advance
AV = 7 V\o,\fa = 9‘

D Uwik o E — .
ANV=- & d cose b \aU~ & toew

< |
A\/r—-g cdcos & >

AV:___ Ex\gq 7\0-\0(:,0‘5(0 )=_56-5 N|

B-gexns'\™
@ AV=-E d cose dcose= K -Xi
AV = — 5xi¢" x(o-Zo—O'\O): ©Gé-5\

2
g-85¥0 Po%wk‘\oli decronee -
F - =
S AN = —,S E.ds
1
20

0
AN= — dx
© efo 0-2=

A\f—: _ 5X\8q S Q\';(:: —56‘5\]
3R5M8 " o s

Ea: E\o +
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Unit 3: Electric Potential Term 1 12 Advance

\’(xj‘dﬂ—) = 20 3XY % 4z

Frd fh <decdvic Fidd o (L, 255)m

Exs = 2= - (4x w3 vo) = = -3y
E = —4&(1) ‘3(9.)——\6 Nfm N
31~°-
Ex(j- — %a ,<o -\—6743 +Z)
Ey= o ( bunaxd) = -3l V/m
_ N
EZ.— —Eﬁ: —<223)
Ez:‘"<9—’<57‘9:-‘\9— \[m
E=-16 X -2y -122  N|w

I \)—\6?‘ +2\ 117 =29 \U[m
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Unit 3: Electric Potential Term 1 12 Advance

\]“: 9—><L - \00&8 —200Z

V
Ex = “%:—'(Lﬁ(ﬁ-g yo) = —4x

E :___'3_\(____(0 +100 +0) = _|0G \J(W\-
2

Eo-_2Y _(o 49 _20<s> = 20(\\//“"
2Z
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3.4 Electric Potential of Various Charge Distributions

Aacull ABNALl) ey § gill il Sl 3¢l 3.4

3.5 Finding the Electric Field from the Electric Potential

sl el e bl Jaadl ) 3.5

0

1

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 e gall JS&Y) B8
dadll) )P Aalil) (e g gadia prar jad | 3¢l

5V
— £ iov =P
15V
20 v =Q
2 25w
30 V (2)
(1)

Q
o pmdd) Ao Jgdaal) SRl jlaka cp (8
EMAL eyl
5V Ee——I
10V D S izz
égx - Sowv
25V . 25V
30V -

30 vV
(€]

All three cases involve the same work.
Al Jadd) lasa G eyl e s

The most work is done in case 1
1Y) A J gl s Jald)

The most work is done in case 2
2 Aad) A Jgdna sy Jadl)

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

Cases 1 and 3 involve the same amount of work which is more than is involved in case 2.
2&&\@&5.&4!0‘),‘59&3@35‘}5&3\)&%331 Slalaldy

2
What is the electric potential 45.5 cm away ki e 45.5 cm 2 o lgsl gl dad L
from a point charge of 12.5 pC? ¢ 12.5 pC W )a8a 43k
0.247 V | 10.2V 1.45V | 257V
alile s gl (ya U guaii ¥ 1 Al b i glad 5L



3

A positive charge of 4.50 pnC is fixed in
place. A particle of mass 6.00 g and charge
+3.00 nC is fired with an initial speed of
66.0 m/s directly toward the fixed charge
from 4.20 cm away. How close does the
moving charge get to the fixed charge
before it comes to rest and starts moving
away from the fixed charge?

il B A54,50 puC W lita A ga dink
+3.00 pC 4iiad 36,00 g A avun (3lh) g
olaily 3 il 66.0 m/s W ke 430x4) As sy
) 1.4.20 em 25 Alua e AU L)

O ALY i) (e AS jacial) Liadl) oo 58S e
Ge i) A ady G Sl g () Juat O
SALAY) doaid)

4
three-point charges: sdudall cilind &G
q: = +1.50ucC,q, = +2.50uC, q: = +1.50uC,q, = +2.50uC,
qz; = —3.50ucC qz; = —3.50ucC

Charge ¢ is located at (0, a), ¢ is
located at (0,0), and g3 is located at (5,0),
where a = 8.00 m and b = 6.00 m.

The electric potential at point P

q2 Ll w59 (0,a) ddaait) e Ladd) 2 g8
(b,0) 3 g3 Aaddl (0,0) Akill) 2
a=8.00m , b=6.00m :<ua

op Al sie L <) gl e

2 Al 58 i glad 5L




5

Two protons are located in space in the
three ways shown in the figure. Rank
the three cases from highest to lowest
net electric potential V' produced at
point P.

daua gall OGN 3kl ;bbﬁ\géoljﬂjﬁd;x
B L) AW e EDIAN el iy Jedd b
[CEPES

AL die @il V S i g agal)

# D*HP

‘ o !

[fe———[———> d | | |

— f | d :

SV A B e 1

(n @ 3)
1>2>3 2>3>1 3>2>1 Same potential
6

A charge of g1 = 0.829 nC is placed at r1 =0 on
the x-axis. Another charge of g2 = 0.275 nC is
placed at r2 = 11.9 cm on the x-axis. At which
point along the x-axis between the two

charges does the electric potential resulting
from both of them have a minimum?

ser =0 deg; = 0.829 nC 4ad 13 g8
dieg, = 0.275 nC A Lad sagigx sl
X o9l e =11.9 em

¢ Caiiandd) L:)ﬁXJM‘ d‘gku.bm:\g\ K
forsan La il Lagla il il gl agall o5

aSile s pllua cya U gaul Y

iy 3 g 518




7

Suppose an electric potential is described by V

(x’ Vs Z) = '(sz +y + Z)

in volts. Which of the following expressions
describe the associated electric field, in units
of volts per meter?

ABMally s g2 (Al gD gl o) a8
V(X,Yy,2)=-5x2+y+2z)

Chiay 40 C ) e o, gl

¢ el il g8 Bas g ¢ 8l (AL Sl Jlaal)

E = 10x%

E=5%+ 2y + 22

E=5xx+2y |E=10xx+ 9 + 2

8

In the figure, the lines represent
equipotential lines. How does the

Aga) 4 gluia Un ghad Ja ghadl) Jiad cpuida gall JS&) A
(AP Al die F AL <) Jlaall ik ¢ ¢ 8

magnitude of the electric field, E, at iy W AN PN
point P compare for the three cases?
5V 5V E1 - Ez = E3
v 15V
15 v 20V Ei < E;, < Ej3
5V L 25V
20V 10V
¢ 25V 5 ;33 E1 > Ez > E3
30V ,'23; ¥ 30V
(1) (2) 3) E3 < E1 < Ez
alile s gl (ya U guaii ¥ 4 il 58 i ghat 518




9

In the figure, the lines represent equipotential
lines. A positive charge is placed at point £, and
then another positive charge is placed at point Q.
Which set of vectors best represents the relative
magnitudes and directions of the electric field
forces exerted on the positive charges at P

and 0?

Ua glad Ja ghadll) Jial cpuida gall JS) A
ddadtl) Mo dua ge ddadi Caday agall 4 gludia

oy AP

is gana Lo, QM&S\S& G AT daa ga Lia
L) ppalBall Jiia Juad) i Al clgaiall
1o A gduall Al gl Jlaal) (s 58 cilaladil g

SO P (ki die 4y gal) ciliaid)

5V
10V

15V

20V

—_———— 25V

30V

i

It

~Q

s

"

10

In the figure, the lines represent
equipotential lines. What is the direction
of the electric field at point P?

43 glucia Un ghad ko ghodl) Jiad cpuia gall JS&d) B
P Adadil) die Al gl Jlaall olail La gl

5V

10V
15V
oL 20V
25V
30V

Up Down
u.k:i Jad
Left Right
Sl Oanll

11

Three pairs of parallel plates have the same
plate separation and potentials on each plate
as indicated in the drawing. The electric field,
E, is uniform between each pair of plates and
perpendicular to them. Rank the magnitude of
E between the plates from highest to lowest

T35 S Om 4155l ) o) e ) o) 45D
2 s T8 IS 3 g Ll dlaldl) dslucal)
(B 90 S O BB AL Sl Jlaall g 4

QLQQQJJ&JCUN\

) AW G )W G (ALl el i

JaY

S0V +150V
(1)

-20V 4200V
2

300V 500 V
(3)

E2<E1=E3 ‘

EZ >E1=E3

| E3 < E; < Eq |

E, < E, < E,

aSile s pllua cya U gaul Y

iy 3 g 518
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What would be the consequence of setting
the potential at +100 V at infinity, rather
than taking it to be zero there?

Ya AU 100 V Aaidy 3¢l B gluse daii La
¢ yhually 450 glusa (e

Nothing; the field and the potential would have the same values at every finite point.

JBadae Aali (g die A5 agadl g Jlaall ad Bl e &Y

b S Jlaall dant (Say (g (Bataa Akl IS die dgana Ll Sl M) raasw
The electric potential would become infinite at every finite point, and the electric field could not be

defined.

o3 LaS (b Sl Jlaall Ay Lady (S JS (8100 V Ay o (b 148D 3¢ s
The electric potential everywhere would be 100 V higher, and the electric field would be the same.

A (g cAdlual) 3L aa JAS) play daa g Audali diad e i) Mgl aldian (JUa Juu o i gal) o jaY) s

It would depend on the situation. For example, the potential due to a positive point charge would
drop off more slowly with distance, so the magnitude of the electric field would be less

S el liia (i

13

The electric potential in a volume of space
is given by
V(x,y,z) = x%+ xy*> + yz

AN (e pladll e Saad (Al S agad) aaay
V(x,y,z) = x?+ xy* + yz
aY) die dlhiall sda B Al sl Jlaal) aaa

Determine the electric field in this region (3m,4m,5Sm)
at the coordinate (3,4,5)
alile s il (o U geali Y 6 il 5ub i ghat 5L
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The electric potential in a volume of space
is given by

V(x,y,z) = x%+ xy?> + yz

Determine the component of electric field
Ey at the coordinate (3m,4m,5Sm)

ABal) (e pladll (o Jaad il gS agadl aaay
V(x,y,z) = x%+ xy?> + yz

Yl Loy jeaa Ao (Al gl Jaall 48 e daa
(3m,4m,5m)

15

Suppose the electric potential at a point is
given by:
Vixyz = 8x — 9y + 522

rABMally daa ddali die il gl gl o) Gl )
Vixyz = 8x — 9y + 522
aie (Al gl Jlaal) dagd saad (X,Y,Z) ¥ (s sl

Which of the dimensions (X, Y, Z) ¢adanil) »3a
determines the value of the electric field at
this point?

X | Y Z | XY, Z

16

A 12V battery is connected between a
hollow metal sphere with a radius of 1 m
and a ground, as shown in the figure. What

4 gaa didna 8 S Aaia] 2 V 4y jlday
S (A G 98 LaS (¥ 51 m Lkl il
BSY A1 (il gl agadl g Al Sl Jlaall 4o La

are the electric field and the electric 4 gaal) dsianall
potential inside the hollow metal sphere?
V() E(N/C)
0 0
1 | | 0 12
| | 12 0
12V 12 12
pliled lla (e Uiguadi ¥ 7 Apily 58 gha 38
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An insulating sheet in the xz-plane is AL Ao ) ga ghindixz (5 giuall (B A jle daniia
uniformly charged with a charge distribution ) A il ik Leg = 3.50%10°° C/m?
o =3.50 x10¢ C/m?2. AIA a8 sal) (aQ =1.25 pC Aad & 2l xie
What is the change in potential when a fJsdl) AB ad gall

charge of Q =1.25 pC is moved from position
A to position B in the
figure?

alile s il (o U geali Y 8 il 5ub i ghat 5L




3.4 Electric Potential of Various Charge Distributions

Aacull ABNALl) ey § gill il Sl 3¢l 3.4

3.5 Finding the Electric Field from the Electric Potential

sl el e bl Jaadl ) 3.5

1

In the figure, the lines represent equipotential
lines. A charged object is moved from poin@

to point

How does the amount of work done on the

4, gluicia Un ghad Ja ghdl) Jii e gall JS&Y) B8
dadll) )P Aalil) (e g gadia prar jad | 3¢l

Q

o pmdd) Ao Jgdaal) SRl jlaka cp (8

object compare for these three cases?  \\/ = 4 A\ EDEN )
2
5V 5 V 5V
—p—— 1oV P 10V I
15 V —f 20V
15V 20 V
T 20V S 25V JOP 25 v
s 25 Vv 30V =
— 30V (2) — 30V
e e
AV= 2540=\5V V= 25-lo=|5V N2 Sc_la =I5V

All three cases involve the same work.

ddi Jadd) jlaia SN el area Gl

The most work is done in case 1

1Y) A J gl s Jald)

The most work is done in case 2

2 Aad) A Jgdna sy Jadl)

The most work is done in case 3

ALY A Jodea sy Jadd)

Cases 1 and 3 involve the same amount of work which is more than is involved in case 2.
2&&\@@!@*‘59&3«“&3@23\)&%331 Slalaldy

2

What is the electric potential 45.5 cm away

Lectric potentia
from a point charge of 12.5 pC?

dadi (1 45.5 em 2 o A g 2l dad L

€ 12.5 pC L laia 4k

0247V 10.2V 1.45V | \ 257V
- 455 =3 -4S5 Lyl
V= 45.5om m v= K9 \[:RX\cﬂX\QSXlo oA
9 -12.5 PC =|25xls T 's 0-4ss

aSile s pllua cya U gaul Y

iy 3 g 518



3

A positive charge of 4.50 pnC is fixed in
place. A particle of mass 6.00 g and charge
+3.00 nC is fired with an initial speed of
66.0 m/s directly toward the fixed charge
from 4.20 cm away. How close does the
moving charge get to the fixed charge
before it comes to rest and starts moving
away from the fixed charge?

l.g.'lSAuA‘\.uh4 50 uC MJ\A&A‘L\AjA‘\.\M
+3. OOHC‘\-‘JM3600g‘\.\S.\Se4mdSL\3
slaily 3 dilia 66.0 m/s W _aka diaty) de pouy
ol 14,20 cm a5 Alia (e A Ain
8 ALl sl (pa AS jadtal) Adail) @ 85 saa
oS i) A Tad s o sSad) m st ¢

narye oo, In w2
e} AR G
|

\-_/

q: = +1.50uC,q, = +2.50uC,

qs; = —3.50ucC
Charge ¢ is located at (0, a), ¢ is
located at (0,0), and g3 is located at (5,0),
where a = 8.00 m and b = 6.00 m.
The electric potential at point P

q, = +1.50uC,q, = +2.50uC,
qs; = —3.50uC

Q- 4t.5s x15° ) mk%( L
%2453 -c;ooékd _AY - é\( T Lu
Ui=€6 wmls ‘K%CL’(T )T = W\<V{l ')
\Yf“l’: hasonzo-okZ _Qyole s ‘Sox\ogz« 2x5% i@ ‘okﬁtz
Jﬁ:o? = '&—T\Q 006(@ _ £6%)
‘Cﬂ F4X15°
three-point charges: SAdal ciliand G

Q2 i) 2 g9 (0,a) Aadil) die gy Al 2 g5
(b,0) xis 3 Aiaddl g (0,0) il sic
a=8.00m , b=6.00m :<ua

op Adaiil) aie b gl gl La

\l\:d"-‘-‘ \I\ ’t‘\fz., -‘v\jg

N \( C‘r\ Ck
)mt <' \{ Y‘b e \(‘3 .
Y L5 —3-55N v\g
Nk Qe = o o =
\n:é‘t: 5625 \|
2 4l 30 i ghad 5LE



Two protons are located in space in the
three ways shown in the figure. Rank
the three cases from highest to lowest
net electric potential " produced at

daua gall OGN 3kl ;bbﬂ\éoﬁﬂjﬁd;x
B L) AW e EDIAN el iy Jedd b
[CEPES

AL die @il V S i g agal)

point P.
\l = \‘1 -\-\'2, | .
I D—— P
V=K@Gky o j
Y\ — D : d ! ! !
H—O—I l7 fe— d —> D I
| ' 4%+
\4—d—l-' I | P !
(n @ 3)
1>2>3 2>3>1 3>2>1 Same potential
6
A charge of g1 = 0.829 nC is placed at r1 =0 on Ser =0 2eg; =0.829 nC s aa g

the x-axis. Another charge of g2 = 0.275 nC is
placed at r2 = 11.9 cm on the x-axis. At which
point along the x-axis between the two
charges does the electric potential resulting

dieg, = 0.275 nC A dad aa gigx gl
X ol ey =119 cm

¢ Caiiandd) L:)ﬁXJM‘ d‘gku.bm:\g\ K
fokas La ol Lagia il il gl agadl (1o

from both of them have a minimum? qv & 2-:11_5.‘,\1\:
Om = N\qom
N \ N\ < >
Eﬁm\t\mw Qﬁs\-\ow Yoo uy_& Q’\"“”ﬂ ¢
Tack=© \oe}ww\ Q,\*ij W)

Epkeo

m—r

Ei= E.

Gl

{0‘2}5

N
s Va2 Qx—o) Q-v
NP ATV & o N
NS=B TH = 1\) —-\\OLTka_-O)

iy 3 g 518
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Suppose an electric potential is described by ABMally s g2 (Al gD gl o) a8
Vx,y32)=-G6x+y+2) V(x,y,2)=-(5x* +y +2z)

in volts. Which of the following expressions iy 40N @) ) e s, < g8l

describe the associated electric field, in units ¢ Aall cul 8 Bas g3 ¢y sBal) (Al gl Jlaal)

of volts per meter?

E=5%+ 2y + 22 E = 10x% E=5x%+ 2y |E= 102X+ 9 + 2

Ny = —5%X" -y -2

Ex = —3% = — <—\0x Yo o) = \oX

' [\
8
In the figure, the lines represent Aga) 4 gluia Un ghad Ja ghadl) Jiad cpuida gall JS&) A
equipotential lines. How does the AP kil die F Al g8l Jlaal) jlala G 08
magnitude of the electric field, E, at GGl il
point P compare for the three cases?
. iy E, = E, = Ej
S =
— 15V Y El < EZ < E3
oy _:,OVV 25 v
T I e E, > E, > Es
v 30V "4.7 i; ¥ 30V V
(1) (2) 3) E3 < E1 < EZ

LE:IJAOIH

alile s gl (ya U guaii ¥ a4 4y 58 i ghat 5LB
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In the ﬁg%re, the lines represent equipotential
lines. A poSsitive charge is placed at point £, and

then another positive charge is placed at point Q.

Which set of vectors best represents the relative
magnitudes and directions of the electric field
forces exerted on the positive charges at P

Ua glad Ja ghadll) Jial cpuida gall JS) A

ddadtl) Mo dua ge ddadi Caday agall 4 gludia

oy AP

Ao gana Lo, QAL e 5 AT 4 e diad
L) ppalBall Jiia Juad) i Al clgaiall
s A sluall il sl Jlaall (5 68 laladlg

and 0? € — E Q9P okl sie L gall cilindl
e MTEYET 1T 14

= s PO &
_WwE .,

Q

30V

A

i

10

In the figure, the lines represent
equipotential lines. What is the direction
of the electric field at point P?

43 glucia Un ghad ko ghodl) Jiad cpuia gall JS&d) B
P Adadil) die Al gl Jlaall olail La gl

s v Up Down
10 t; s Jiw)
oL 20V -
25V Left Right
( 4
el Ol

11

Three pairs of parallel plates have the same
plate separation“and potentials on each plate

as indicated in the drawing. The electric field,
E, is uniform between each pair of plates and
perpendicular to them. Rank the magnitude of

T35 S Om 4155l ) o) e ) o) 45D
2 s T8 IS 3 g Ll dlaldl) dslucal)
(B 90 S O BB AL Sl Jlaall g 4

) AW G )W G (ALl el i

@bgd\,&\gcbﬂ\

E between the plates from highest to lowest JaY)
e | ANz S0 --50 c A\ = 200--2 AV =300
= 9046V — - z?_g\t = 00
50 V(l;— 150V -20 V(2)+200 v 3 B),
E1 < EZ - E3 ‘ EZ > E1: E3 ‘ E3 < EZ < E1 ‘ E1 < EZ < E3

aSile s pllua cya U gaul Y

iy 3 g 518
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What would be the consequence of setting
the potential at +100 V at infinity, rather
than taking it to be zero there?

Vs L AH100 V Loy 3gadl 31 slese At La

¢ jheally 450 glusa
c. A\ Hually 4) glwa (1
—kd‘

Nothing; the field and the potential would have the same values at every finite point.

JBadae Aali (g die A5 agadl g Jlaall ad Bl e &Y
X

S Jlaall 31023 (e () g cBadae Ak S sis agaaa i AL eS 3l e
The electric potential would become infinite at every finite point, and the electric field could not be
defined. >

o3 LaS (b Sl Jlaall Ay Lady (S JS (8100 V Ay o (b 148D 3¢ s
The electric potential everywhere would be 100 V higher, and the electric field would be the same.

A g Ablual) 3L aa S plasy Aaa e A3hal Aa Ge il agad) paddia (JUal) Ja o i gal) o jaY) Aadauu
A S Jaal e (bl
It would depend on the situation. For example, the potential due to a positive point charge would
drop off more slowly with distance, so the magnitude of the electric field would be less

13

The electric potential in a volume of space
is given by

V(x,y,z) = x%+ xy*> + yz

Determine the electric field in this region

AN (e pladll e Saad (Al S agad) aaay
V(x,y,z) = x?+ xy* + yz

aY) die dlhiall sda B Al sl Jlaal) aaa
(3m,4m,5Sm)

at the coordinate (3,4,5)

Fy=- %:-(zx A% o)
Ex:'__<‘lx3 %L\l) :—22'\[/7"-

Ea:-%:_(o —\r‘l‘Aﬁ *\1)

= = (2y2wn +5):—’2§\\J/m
Eo - _ v

_7_; 3’.;1:-(0 v6 A= =4 N wm
= N (2N N

- = =2CX -"2}\6 =587

aSile s pllua cya U gaul Y
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The electric potential in a volume of space
is given by

V(x,y,z) = x%+ xy?> + yz

Determine the component of electric field
E, at the coordinate (3m,4m,5m)

ABal) (e pladll (o Jaad il gS agadl aaay
V(x,y,z) = x%+ xy?> + yz

Yl Loy jeaa Ao (Al gl Jaall 48 e daa
(3m,4m,5m)

Eé‘ —__—- ~(o

+zx3+7_)

=—(2x3x4 +5) = = 29V)m

15

Suppose the electric potential at a point is 1ABally Jan) ddadi die ALy St agad) o a yid)
given by: Vixyzn =8x—9y+ 522

Vixyz = 8x— 9y + 527 die (A<D Jaall Aad 238) (X,Y,Z) S ¢sa s
Which of the dimensions (X, Y, Z) ¢adanil) »3a
determines the value of the electric field at
this point?

X | Y Z | XY Z
Ex:-—( g 4o -\-cs) E\O:—(o -q -\-Q) EZ.‘-’"‘ Q:, _\_Q\.\oz)
Exz-g8\|m E"b= WVm Bz=-\eZ

16

A 12V battery is connected between a
hollow metal sphere with a radius of 1 m
and a ground, as shown in the figure. What

4 gaa didna 8 S Aaia] 2 V 4y jlday
S (B Caa 9 LaS (a1 g1 m W kb ciaa
BSY A1 (il gl agadl g Al Sl Jlaall 4o La

are the electric field and the electric 4 gaal) dsianall
potential inside the hollow metal sphere?
V() E(N/C)
Q 12V 0 0
1 | 0 12
| | 12 0
12V 12 12
pliled lla (e Uiguadi ¥ 7 Apily 58 gha 38
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An insulating sheet in the xz-plane is
uniformly charged with a charge distribution
0 =3.50 x10° C/m?2.

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

UL Ao ) ga Lghiadixz (s gimal) & Al Aaiia
3l (b Ll )aa Lo =3.50%10° C/m?
SIA @54l $aQ = 1.25 puC A &y a5 die

$JS& AB a8 gall

nete/m®

figure? En — & o= 2-5o

N AN=T
-~ 6112 @

ﬂ'i/««wo me=s2-00.m
\4_‘74» X

: A\ =~
LN = —

M A= - E dcose
o AQQSG

21%6

_é
_ 250Xy x s (120) <

2xZ-35X |0

@ N =—E (4 -2

Soxgd 3
AY = — =25 ¥e " 0 -3) =\-18¥e N
2 KB BD¥%\6%

@ AN = —P(E-

,\J
2

aSile gl (pa U geull ¥

dy
V

AV = — S 3-56X§€6
3 27\8"&57“E

v 0\3 = \"13}(\06 \]

8 4338 i g 5L8




Unit 3: Electric Potential Term 1 12 Advance
3.6 Electric Potential Energy of a System of Point Charges

dodaBlf cliadl) aUat Al oSl audagll A8Ua 3.6

eledhvic pokd = A FeRodel Srony(F )

) 1
?0)\'&:«36\03\ AV = AU (’Jkn-w?rg N ?Amkxak
AL TORSY q Ay
&\I‘b N \)

J\
T —
Al = -YVE d cos6 AY = - Edcose
SE
M%w{ | owR
N >V

W= AU = 94V - Ak

?OWU\ C)\\Q/V%Qb
- - O\

RATE N AR = —=— E\ewhric Yookl
- K% V= K4
_ - =

=Y e
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Unit 3: Electric Potential Term 1 12 Advance
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Unit 3: Electric Potential Term 1 12 Advance

© &  -ugtu
| = \ 2
1‘: s (ioo}o\‘z} g Pc*@«é\:iq\\ QM)(%N c)y\w\s?sy)
by e AL
q,=2C Q.= 6MC
& \ ® < U,

Fid B potedid oy teo W sy
- Xh% | @aexe®)6ns) 45 T
r

a-\o
9, =2)J'C-

W\

9, --2fC

Find  the @fwi)\\a)\ MY \}’W%‘?ﬁ&q s\hﬁwzln
U%E}W: U,z +ulg +u,_3 — K (q'r +q"r3 + ‘CL'Y‘:'?'—-)

u Q(z Joy-3x [0 2xlo " x1xle -3X\ o

3 ~ 9xlo X1o%34 10 X 3Kkl x \x|o

C‘js\-% = 1 3 T T 2 )
= -2.1 x\¢ - Y o
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Term 1 12 Advance

UniE jlectrlc%entl%‘\‘w d]\ ML\,) P\o"( %‘\

ul = ul‘)_ + ulg p
- K (Q—.&,, ‘L%) c”\(ﬁ(ix\c xzﬂo N zx\%x\xlv

U -0l 3
or two pank  chages.
zmxzk%%(—-%j
ik doe W - Al - K ()

\OQ ?kdch‘\e)\(}
= k%% (57 -7
e,erM aell NQ);( - Al KSR (%‘E - -%—)
@:2}!(: @qn—_-srlc
! 30Cm
Fne‘ ‘P& Wa('( (QY/JWQA o Talemr AY\F(m QL(&\'CYYlC‘L

to ll-ccmx
A= K0 (- ) sedrneoa s o

AU = 0-045 2y

; oy Nex= 00hS o
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Unit 3: Electric Potential Term 1 12 Advance

® ®
1? ‘\5&, é\)\\%dmca Wi~ -, A d{’,CYeMC
AN = _

. WQ = 4

Bl ﬁ' ﬁ;l (‘)\/'\QWY\C& (;\QQYQQAQ; u 10 (Y ease
O\«
We —
Wex = +

We- _ Al -9V = &k

Um\ —AU\ = qKE <}\ csy 8
N {:j
two pa’\'ﬂt Q\\mgu A= - k‘LL(( f‘)

A= k%%u(ﬂ- )
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3.6 Electric Potential Energy of a System of Point Charges

dodadtl) Cciliadl) aUal Al gSl audagll A8 3.6

1

When two charges are separated by a
distance d, their electric potential
energy is equal to U.

What would be their electric potential
energy if the separation distance was
d/2?

sl dBlh g d Adluse Lagly (el (lihals (jliiad
U Lagd 4ty gl

Caasal 13) 4l <l aua gl A8l Cuaay )3l

d / 2 Laghn Aolal

2U 4U

U/2 U/4

2

When two charges are separated by a
distance d, their electric potential
energy is equal to U.

What would be their electric potential
energy if the separation distance was

d/2?

oasl) Al g  Adlusa Ly (e (liphals (jliiads
U Lagd Ay <l

Cuaal) 13) Al 1<t auda o) A8l Gaaay 13la

¢ 3d Lagy Ablual)

3U

9U

U/3 U/9

3

Two-point charges (+5.0nC) each are

placed on two corners of a square with side

length (10cm), as shown in the figure.
What is the electric potential energy of the
two-charge system?

Qe 9294 (+5. OPC) e IS Qlishati (liiad
o LS (10cm) 4ala J sk g e Ayl (A

JSad)
3o o sSall Ul Ay g€ aa gl AU ke Le
?."“': :OS‘

i
110 cm

:
s
:
:
___________
o @ +5.0uc

4

What is the electric potential energy of a
system consisting of three charges, each
of 2 pC, at the corners of an equilateral
triangle with a side length of 20 cm?

&ﬁygpem@g)w\@zfsmwjmu
dulia Ll g Ao 2UC e JS jlata cilia
€20 cm MJJEEM\J\ § Sluuia

aSile s pllua e U gaul ¥
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Three-point charges on the x axis
q, = 2uC at location x=1.0m
, 02 = —3uC at location x=2.0m
and q3 = 4uC at location x=3.0m
What is the electrical potential

energy of the system?

X934 Ao Adali ciliand & ad
x=1.0m s e q, =2uC
x=2.0m s e q, = —3uCs
x=3.0m e q; =4uCy
«:emm R.gl.))gﬁi ebjl\ 48, Jd8a La

6

Each of the following pairs of charges are
separated by a distance d. Which pair has the

Lagin Juall o AUl clia&) ) g5 Cpe IS
pa g ABa S| aual 7 9 (), dAdliwa

highest potential energy? 0aily S
All pairs have the same -SCand+3C | +5Cand-3C +5SCand +3 C
potential energy
7

How much work would be done by an
electric field in moving a proton from a
point at a potential of+180 V to a point at a

potential of —60.0 V?

&y ail il Sl Jlaall Adly o3 Jrdd) ldka Le
die Aaki ) +180 V Wwaga Akl ¢ (59

£-60.0 V 3>

aSile s pllua e U gaul ¥
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Three charges, q1, q2, q3, are located at the
corners of an equilateral triangle with side
length of 1.20m

Find the work done in each of the following
cases:

a. to bring the first particle, g1 = 1.00 pC, to
P from infinity

b. to bring the second particle, g2 = 2.00 pC,
to Q from infinity.

c. to bring the last particle, g3 = 3.00 pC, to
R from infinity.

d. Find the total potential energy stored in
the final configuration of g1, g2, and g3.

$sbudia Eilia Ll g gé &l g3 g2 (gl wliad Qﬁ
1.20m 4alia Jsh g 3oyl

S elal) o Al S B o U i) A

4 P ol cql =1.00 pC «Js¥) pmadl) JB11 ]
e

e Q ) q2=2.00 pC <A apnd) B
A

e R (N g3 =3.00 pC « AV aral) Jall 7
AU

a G sSall U Ay g gl 4Bl (Hlan) 2360 0
.q39q29 gl Clad DAY

In molecules of gaseous sodium chloride,
the chloride ion has one more electron
than proton, and the sodium ion has one
more proton than electron. These ions are
separated by about 0.236 nm. How much
work would be required to increase the
distance between these ions to 1.00 cm?

psdl (5 5 (g Ja) g gl by sl Clissa (B
g gl ase (e S aal g (g A8l e ) 6l
Cre AS) a5 (g A8 gl Gl s s
TAdlsa il oY) oM (i Jualy g il g S as
08 0.236 nm

O ABlcal) By 31 ALYy o ) SRl laka e

fem 1.00 ) oxisY)

aSile s pllua e U gaul ¥
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9

A positive charge of 4.50 nC is fixed in  gilsa 8 434,50 pC W )aa A ge Aas
place. A particle of mass 6.00 g and charge +3.00 pC 4%indi 96,00 g A5LS a3l
+3.00 nC is fired with an initial speed of slaily 3 e 66.0 m/s W laka Aty ds yuy
66.0 m/s directly toward the fixed charge ) (N.4.20 cm 25 ABlua e ALY Aiall)
from 4.20 cm away. How close does the I ALl ) (e AS jaial) Al 85 g 2a
moving charge get to the fixed charge Ce i) Bty o sSad) gy ) Justl
before it comes to rest and starts moving oAl Al
away from the fixed charge?

10
Nuclear fusion reactions require that 4 i) cu & o g sll) Zlaai) Cdle LS allat
positively charged nuclei be brought into Sl g pgsl) A Jde qulaall Al A ga
close proximity, against electrostatic Ui of o ety o dasd) ALLY)
repulsion. As a simple example, suppose a La By Adlwa (e AT il (155 0 o (3Ll
proton is fired at a second stationary proton & jaial) ¢ g5 gyl W b g5 o ) A8 jal) 48Ul
from a large distance away. What Kkinetic ciagh) a1.00%x10715 m 2 e s
energy must be given to the moving proton to e gk o Gy . . . s
get if to come within 1.00x105m of the Sl g Ol plal) G pladti dsng 025
target?
Assume that there is a head-on collision and
that the target is fixed in place

alile s gl (ya U guali ¥ 4 il 58 i ghat 518
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Two protons at rest and separated by
1.00 mm are released. What is the speed
of either at the instant when the two are
10.0 mm apart?

CullS g dal g g (B 0 gSadl (1o Cpighg (3D o
¢} As i e, 1.00 mm Legin Alaldl) ddLial)
10.0 Lagin Abialil) ddlocall ¢y oS5 Ladic Lag-ia

‘mm

12

A proton with a speed of 1.23x10* m/s is
moving from infinity directly toward a
second proton. Assuming that the
second proton is fixed in place, find the
position where the moving proton stops
momentarily before turning around

LlgNla (e & 2111.23x10% m/s A58 s 5590
o5 of pal B L AT 050 ol 8 sl
Ad (i gy o M) a8 gal) aa g AdlSa B gl ALY
Jediew f Ja8 ddaall & atall ¢ ¢ gl

13

A particle with a charge of +5.00 uC

is released from rest at a point on the x-
axis, where x = 0.100 m. It begins to
move as a result of the presence of a
+9.00pnC charge that remains fixed at
the origin. What is the kinetic energy of
the particle at the instant it passes the
point x = 0.200 m?

sie ¢ oSl (3at+5,00 pC Akiad vy (3ol
45X =0.100 m Cua x Jgaal) o Ak
sie 440 9, 00-pC Aad 33 5 Gum & Al
) ddads
DJJJAMQAMZ\:\SJAJ\&M\J\&LA

fx = 0.200 m 4hdilly

aSile s pllua e U gaul ¥
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In the adjacent figure, if the potential
energy of the charge ql is equal to -
—8.4x10°], find the work done by the

L) aua g 4Bl cuils 1Y) ) glaal) JSid) A
aldy 3 Jadd) (b —8. 4x10°] s sbuiql
chaliia ) Gaiiadl) gaa) dyjadl (b s Jaal)

electric field to move one of the two (6 Sy Lagiy ABlisal)
charges to the midpoint
8.4x107°] -8.4x107°] 4.2x107%] —4.2x107°%]
4, q,
@ _

15

A fixed point charge (+3.0pC) is placed at a
(0,0) in the (x,y) plane. What work is
required to move a point charge (+2.0nC)
from (5.0cm,0.0cm) to (0.0cm,2.0cm)

sal) sie 4o guaga 3 (+3. OpC) Aokt Ain
@Jﬂ ejﬁ\ M‘ LA"(X, y)‘s 9‘] WA(] ‘éj (0: 0 )
(5.0cm, 0. 0cm) &ésall (a(+2. OpC) din
(0.0cm, 2.0cm) gésal)

16
From the adjacent figure calculate the Al <) g gl ABUa o) ) glanall JSEY (e
potential energy for the system alaill
alile s s (ha U gual ¥ 6 il 5ub i ghat 5L
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In the figure: How much work is done
to move the charge q from point A to
point B?

JAH O gdaal) Jri) laka La s JilBal) JSi) B
B 4adil) ) A ddadil) (e q Adal

18
In the figure: How much work is done SR J gduall Jadd) jlaia La s Ji8all Joi) B
to move the charge q from point A to B akadil) ) A akadil) e q Al
point B?
19
To what point must the charge q be A8l a3 (S q M) Ji quag Adali (6} )
moved to increase its potential energy ? ! gray
0 q
¢ = L] ® . l
2 3 4
aliled mlla (pa U guudii ¥ 7 Al 38 4 glad 5B




3.6 Electric Potential Energy

of a System of Point Charges

dodadtl) Cclialdl) AUt

Al <l gl A 3.6

1
When two charges are separated by a oa o) A8l g  Adlwa Lagin Jualli (Ll (yliiad
distance d, their electric potential ‘ U Lagd 43l sl
energy is equal t Coaual 13) daily 1Sl aua ol) A8Ual iaay 3L
2

What would be their electric potential
energy if the separation distance was
d/2?

Cd /2 Legi ddlual)

2U 4U

U/2 U/4

When two charges are separated by a

toa gl) ABlh g (f Alesa Lagis Juadls (ki (iind

distance d, their electric potential U Logd 43y g
energy is equal to U. il 13) 4l gl puda 1) 4B Cday ila
° . . [d b4 p4
Z:l’:::t vsi(;uld be thell'.CIECt.l'lC potential N J/ u _ % q{,qﬂ, f 3d Laghin Adlual)
gy if the separation distance was o —_—
3d? r1°
3U 9U U/3 U/9

3

Two-point charges (+5.0nC) each are

placed on two corners of a square with side

length (10cm), as shown in the figure.
What is the electric potential energy of th

olir-gbaa (+5. 0uC) La JS liphads i
LS (10cm) 4ala Job aope gl (o

Jedd)
e | e sSall alaill 4l <l g gl dBUa lada L
N\ (i)

two-charge sy&tcerlp?

U

Lo Kb
v

—
[

ANALACEATN
\ oo 4ol

J

)

|-6

4

What is the electric potential energy of a
system consisting of three charges, each
of 2 nC, at the corners of an equilateral
triangle with a side length of 20 cm?

&ﬁg‘gpaw@gxﬁ\&a?s\&h,ﬁ&u
&ﬂag\\g‘}u.b ZMC L@JA%J\&QL\M’ %
£20 cm Mdjh&MY\ S Sluiia

—
—

K¢
U%ng 8

2K

Tx10) (2x16°) 1.%

o G-20

o.54 X

—

aSile s pllua cya U gaul Y
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Three-point charges on the x axis
q, = 2uC at location x=1.0m
, 02 = —3uC at location x=2.0m
and q3 = 4uC at location x=3.0m
What is the electrical potential
energy of the system?

X934 Ao Adali ciliand & ad
x=1.0m s e q, =2uC
x=2.0m s e q, = —3uCs
x=3.0m e q; =4uCy
Callaill 4l <! aua gl) 4Bl faka La

Q. - 2}1 C q1,= "3HC’ q’3 = LI'}l'C
< — - s

{/(555'\'0”\‘- ull + U\g A u'zg

ﬂ'ﬁL " c_l_f_\q’s . qucl’-“

Yz

2 X

Yiz

-3 + 2 &

Yzi

2

Z3x

A

- k(

\

4 )X1€|2’:-—O-‘\?_6 J

\

_—-‘QXIOG\ (
6

Each of the following pairs of charges are
separated by a distance d. Which pair has the

Lagin Juall o AUl clia&) ) g5 Cpe IS
pa g ABa S| aual 7 9 (), dAdliwa

highest potential energy? 0Aily S
All pairs have the same -SCand+3C | +5Cand-3C +SCand +3 C
potential energy
7

How much work would be done by an
electric field in moving a proton from a
point at a potential of+180 V to a point at a
potential of —60.0 V?

L adl il gl Jlaal) Ay 531 Jadl) )sa La

aic Akl ) +180 V g Akl (e (585
¢.60.0 V 4>

WE:?: We,: JLA\/ = —AU :Ak
?/:f'éxlglqc We = — 3 AV
Vi =+1gV We = — (t,éx\g“‘)(_é 0 ~\g)
Vo= -)
6oV We = 287 x\oq— 3 = Llhoe\
alile s gl (ya U guaii ¥ 2 Al b i glad 5L




Three charges, g1, g2, q3, are located at the S 9luia &ilia L 9 2 &l (g3 g2 (g1 liand &
corners of an equilateral triangle with side 1.20m 4xlia J gh £3LSY)
length 0f 1.20m (/. = Al sl el e s U8 A p I Jadll sa J?
Find the work done in each of the following e P Al cq1 =1.00 pC «Js¥) asl) J3l1 )
cases: Al
a. to bring the first particle, g1 = 1.00 pC, to 0 Q g2 =2.00 pC <AL asnl) J311
P from infinityU=o Adlgdu)
@ to bring the second particle, g2 = 2.00 pC, & R g3 =3.00 pC ¢ AY) asuadl Ja31 ~
to Q from infinity. Ui =o - Al
@ to bring the last particle, g3 =3.00 pC, to | (o CsSall adill iy gl auda o) A8l Man) 230 .
R from infinity. _' .q35q2s ql Sliad G
d. Find the total potential energy stored in

the final configuration of g1, g2, and g3.

+\F<: O W=o
Q W= Up y/ k9%
_Cax S5 (e axis')
y-20
W= 1.5x\o —| & T
@ W‘—’ u['_ - , e
W:uf’ = qu% N %
2 Y2

_ q -z -\ -2
‘E—_(\XIG x 2x/0 +2xl0\ xBXlG\)
W= 675 x\a't I

@ u%&s{'% = U{L + uLS + ulg
- _s_é__ (Cf'tqu_ -\-quq(] -\-qflq’_g)
—24

- Q\K\OQ\ (\X’l +2X3 ¥ VK3 >X(O
\-20

plile s mlla o Ligadi ¥ uﬁa‘S\W\,: 825 3“0‘-\1‘. & Al 5 i ghat 5L



In molecules of gaseous sodium chloride,
the chloride ion has one more electron
than proton, and the sodium ion has one
more proton than electron. These ions are
separated by about 0.236 nm. How much
work would be required to increasﬁhe
distance between these ions to 1.00 cm?

a5l (6 55ag ¢ (g ) p g gl 3 g8 i
g ) aae (e S aal g (g RSl e ) 6l
Ga AS)dalg G gign 1 p i gal) Gl s iy
Adlsa il o) 03 s Jualy g il g iKY aas
L2 0.236 nm

fem 1.00 ) o)

w3 +e

ef___j__\@
(iz0-238 pnm

W= 9x10x (1-6x1 'Y 16xia®) (L _

Q-0)

~

o236 X}

W=972x1c1 g
9

A positive charge of 4.50 pnC is fixed in
place. A particle of mass 6.00 g and charge
+3.00 pnC is fired with an initial speed of
66.0 m/s directly toward the fixed charge
from 4.20 cm away. How close does the
moving charge get to the fixed charge
before it comes to rest and starts moving
away from the fixed charge?

gl B A304,50 puC L lata A ga Aink
+3.00 pC A 96,00 g ALiS avun (3l g
olaily 3 il 66.0 m/s W lka 43a) As sy
¢l (N.4.20 cm 28 A8laia (pe ALY ail)
Jud Al i) (e AS jadial) Adadl) (o i85 gaa
Ce AN BTy gl gy ) Justi O
A (PR AWA]

\)\le = -QrA\J= —Nl = Ak

945 X1a0C.

- 0-00b kK
m o 66

—AU = &K L
K9, (3 ) = S (o -0

9.=3x6°C
_ -6 _4
U= gém]—gz q X\gq X 4-5o x[ogx 2xlo <)I--20115_ Y-P =
:{(ﬁ": 420010 A,Zxo-ooé<o — £€L>
Ui:i T{L:_‘Ftﬂ\ag m
alile s gl (ya U guaii ¥ 4 Al b i glad 5L
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Nuclear fusion reactions require that Ay oY) il AT 5 954 zlaaly) el qullats
positively charged nuclei be brought into oSl g gl AR o Gulaill (diaid) A ga
close proximity, against electrostatic Usionm o) ol lld o Aoyl ALiaY) (s
repulsion. As a simple example, suppose a Lo by d8lica (pa AT cull ¢y gig 0 s d-‘k‘
proton is fired at a szi?_zlg stationary proton & jadial) ¢y 559yl b b g5 o D) A8 jal) A8Ual)
from 2 large distance dway. What kinetic gl 0l 00X1075 m 5 e 0

energy must be given to the moving proton to
get it to come within 1.00x10"3m of the
target? sy

Assume that there is a head-on collision and _ .

that the target is fixed in place W - —QA\, - AU\ - AK

Iy

® G\é@— 5 — Al < Ak
o \ —-UV- -/k( —k\
d ie Up - K qude 060y

(\

F

{

K
K

(

13 | x\o~ e
KP = 2 2 x\o %)
11
Two protons at rest and separated by CuilS g a9 g (B 0 gSadl (1o Cpighg 0 (3] o
1.00 mm are released. What is the speed ¢) 45 i e, 1.00 mm Legin Alualdl) ddLowall
of either at the instant when the two are 10.0 Legin Adaldl) ddlacal) ¢ 5S5 Ladic Lagia
10.0 mm apart? ‘mm
U,‘: o ' - Au AK
r: ~|lmm _
: k‘L‘LQr ) - %M(VF//J o
UF =1 -
= |- Ao 'V
o Yomm 9xi! x(-6x15" .Qo\ o o\> Henis Y’

mcx.é?x\gﬂ‘ﬁj Up= 11 m/s

alile s il (o U geali Y 5 il 5ub i ghat 5L
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A proton with a speed of 1.23x10* m/s is
moving from inﬁnﬁf&irectly toward a
second proton. Assuming that the
second proton is fixed in place, find the
position where the moving proton stops
momentarily before turning around

ANl (e & A11.23%10 m/s A58 s (590
g o ol Bl | AT (8 g0 olad B e
Ad (b gy o M) a8 gal) da g AdlSa B il ALY
et f Ja8 ddaall & atall ¢ ¢ gl

NS Al
M= \57 o K

UVi= [.23 xfoq' m/s

'(p,zq
Uj=o k et
-

:u'/—up :/k’]'-:-k‘r

0 TR

® <0
~-All= Ak

u‘P‘: K

Lomi®

1 1 2
s x5 R aand)

= 18 X8

9 Moq x (16X
r
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A particle with a charge of +5.00 nC

is released from rest at a point on the x-
axis, where x =0.100 m. It begins to
move as a result of the presence of a
+9.00nC charge that remains fixed at
the origin. What is the kinetic energy of

sie ¢ oSl (3at5,00 pC Adiad sy (3ol
45X =0.100 m Cua x ) gaal) o Ak
sie A5l culli49,00-pC dad 352 9 e & Al
e ddads
DJJJAMQAM%SJM\&M\J‘&LA

fx = 0.200 m 4kl

the particle at the instant it passes the 9 q
point x = 0.200 m? < N @ - .
_ ~6 S I o Y=e-2 4
q’l = 5% C 0 X=0-[oom
\l,’:o ; i Ty = c-\wf
_ ~oC < —>
v "q ? (D YY' = Ga.2™
K=" -AlU= AK
L-%y- % -k k
KNS (3 -%)= Kp - 0= 2.025

—§

C]M,oq X _BYX|e

aSile s pllua cya U gaul Y

W‘Txln"{:«/ \
' \ o

Y - Kp
)

1
iy 3 g 518

A
6

c-2
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In the adjacent figure, if the potential
energy of the charge ql is equal to -
—8.4x10°], find the work done by the

L) aua g 4Bl cuils 1Y) ) glaal) JSid) A
aldy 3 Jadd) (b —8. 4x10°] s sbuiql
chaliia ) Gaiiadl) gaa) dyjadl (b s Jaal)

electric field to move one of the two 5 Sbew Lo Adlecal)
charges to the midpoint
8.4x107°] -8.4x107°] 4.2x107%] —4.2x107°%]
q - u;:_g—H\o‘ZE We=-AU
L . Up = -16-8xt0 & |
T K9 __gAnd— (-l63nd)
il - g b

A fixed point charge (+3.0pC) is placed at a
(0,0) in the (x,y) plane. What work is
required to move a point charge (+2.0nC)
from (5.0cm,0.0cm) to (0.0cm,2.0cm)

sal) sie 4o guaga 3 (+3. OpC) Aokt Ain
‘ﬂ.'~"~)¥.u ejﬁ\ M‘ LA"(X, Y)CS 9‘] WA(] ‘éj (0: 0 )
(5.0cm, 0. 0cm) &ésall (a(+2. OpC) din
(0.0cm, 2.0cm) gésal)

~b
| ' e
W=7 20e] ¢ We KA (ar- )
=6 g,
q - 2%l C 1 Ny W q 6 b/ | -
y le—> ax= X0’ X310 n2XI® - )
Son 0-02 @-e5
WE',I: \’61 ;l—
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From the adjacent figure calculate the Al ) puda gl A8k ) glanal) JSY) (1
potential energy for the system alaill
MS%S‘\-W: U\'L -\—u\s A u-;v_,s
s k (thn_ 434 A !
Yie Vi 23 )
—éxz  _6x3 3, -2
[/{,Sa:skyw\‘: q'}\\(?( ; &~ é -~ 9—;—; )Kl“

Ms.éﬁw\ = —0-055

aSile s pllua cya U gaul Y

)

7 Al 58 i glad 5L
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In the figure: How much work is done
to move the charge ¢ from point A to
point B?

Jal J gaall Jadll ke La s Jilal) JS&I) b

B Akidil) 1) A dkdil) o g Al

18
In the figure: How much work is done

to move the charge ¢ from point A to
point B?

uA: LE.%C_R'_

SR J gasal) Jdd) )aka La sl JSE) B
B Akiil) 1) A dkdil) o g sl

u B= 2 K qfa = 0
19
To what point must the charge q be A8l a3 (S q M) Ji quag Adali (6} )
moved to increase its potential energy ? ! gray
Q q
TIET TG
2 3 4
alile s rlla (pa Ugasdi ¥ 8

Ry g 5L
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