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)
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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
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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
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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
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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
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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.
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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
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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 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
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Unit 3: Electric Potential Term 1 12 Advance
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3.3 Equipotential Surfaces and Lines gl (g gluss Jaghad g mhanid 3.3
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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)
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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
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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 )
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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 =<
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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
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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
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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
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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.

—_—
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11
Find the electric field and the electric Aail) wie Al gl agally Al gt Jlaal) uald
potential at the point
q’\ (2 Emt — ~ _Eq’_.
5.0 n( .j' n( E, 4—-—-—bEz_ == (L""L
O = ved £ (xoD (sx1oY 922
\ 15 ¢m y 30 ¢cm . 0_451
DV (20l
Vit = Vi +N2 E.- Qs )%Hq )_ Se0 V)
O-3o
— rqu qf\_ 00~ 227
=) Ent- E.-E= 5
LT iy = 38 \C
-Crx\é‘( 5x1§] 4 SXI9
o¥5 o3 Ee e v\t

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
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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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