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
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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?
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Unit 3: Electric Potential Term 1

12 Advance

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.
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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?
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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?
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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

f—— 20cm —H
9
An electron goes from one equipotential 3 (g sbudia (s glana (o (gAY JESG
surface to another along one of the four Aag Y1 @l ) 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
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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?
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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) Adilia Lhaki ciliadi g ) g a3
S 13,500 m 5 3.00 medba ¢Julaiesa Wi g5
Ve e | jhia A eSh) gl Gl
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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
S0y Al die Al <)) gl Ao La

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
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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
0.40nC 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
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Unit 3: Electric Potential Term 1 12 Advance

3.2Definition of Electric Potential Sl dgad) (s 2532
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Unit 3: Electric Potential Term 1 12 Advance
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Unit 3: Electric Potential Term 1 12 Advance

qi = +5.0pC qz = —5.0pC
Sk,
’ —>F, ‘
« T oo
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
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qq1 = +5.0pC qp = +5.0pC
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40cm

i) ( ABlcal) Cinaiia dis il 1Sl agad) 5 Al Sl Jlaal) Gaceal

Find the electric field and the electric potential at the midpoint
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Unit 3: Electric Potential Term 1 12 Advance
1
The unit of potential difference is the | ................ (Al gl gil) agal) 58 (b Bas g
volt and is equivalent to.. \\/ = | ;T/C =| N-m f C
J/C N.m.C V/m N/C
I L W
2
An electron with an energy of SMeV SMeV 4% (g <))

What is its energy in joules?

S5l Bas g 4Bl (g gluad aS
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ey
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3

Electric field lines always point

Ll gl Jlaall Any

from higher potential to lower potential

Y agall ) s agad) (e

from lower potential to higher potential

S gl ) B el e

in the same direction as the
equipotential lines

gl (g gl pdaad olat)

in the opposite direction as the
equipotential lines

gl (5 g gl olai) use

4

The diagram below shows a uniform
horizontal electric field and three points
that lie in the field. Which point has the
largest potential?
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Unit 3: Electric Potential Term 1

12 Advance

S

+Q

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

Tada gall EE) (3 ally L) L3 ol g9 0 2 g0
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1>2>3 2>3>1 3>2>1 Same potential
E\>8. >E;
6
In the figure, the lines represent 4y glucia U ghad L ghadll) JidS cquda gal) JS) b
equipotential lines. What is the direction OP Akl die il sl M L2l
of the electric field at point P?
sy lae
10V Up DOYVH
15V e S
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30V P
' ' Jendl Cpadll
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?
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Unit 3: Electric Potential Term 1 12 Advance

8

Two-point charges are located at two 98 LaS Gliall 0y o) § Alie (lidalls (i aa g
corners of a triangle as shown. What is | 9&liall el 4yl die ¢S agall Le ia g
the electric potential at the right corner
of the triangle?

s
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f——20cm —H ‘B}t- o-20 Q- \0 )
9 —o.
An electron goes from one equipotential ) g sbadia (g shaa (e (g ST SR
surface to another along one of the four A ) &) Jlsal) 22 Isb o AT )l
paths shown below. L) das gall
Rank the paths according to the work Jaadl Addy (M) Jadl) cuma & jlual) i
done by the electric field, from least to oSV MY‘ (e u-ueﬁ\
greatest. Wg = - q, A\/ —
B! @A\I\:So_go:y’v 1<2<3<4 1<3<4=2
2
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10
What potential difference is needed to give | < Oss% Wj poe 938 o 3 2ga ) (38 L
an alpha particle (composed of 2 protons W laka 43S ja ABlday (4 g 55 9 O 85
and 2 neutrons) 200. keV of Kinetic energy? /@ £200. keV
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Unit 3: Electric Potential Term 1

12 Advance

11

If a proton and an alpha particle (composed of
two protons and two neutrons) are each
accelerated from rest through the same
potential difference, how do their resulting

o G5Sh) Wl e 9 G g9 £ b 13)
) Ala (e (g9 O 9 2
A83ad) Lad cduudi agad) (58 DA () sl

ALl Lageie jo 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.

L asen Ao o diladal 12 (i gl A
The speed of the proton isv2 times the speed of the alpha particle.

G555 Ae ju Cila/2 W ass As
The speed of the alpha particle is v2times the speed of the proton
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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
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13

There are two-point charges at the
corners of a rectangle, as shown in the
figure

What is the potential difference between
points A and B?
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LA (A (e
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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
O 131,5,00 m 5 3.00 medbe JikEea L g
AgVla tie | jia (i S 2gad) (pukh
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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

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
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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?

a -3
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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
(3.0kV) is (1.2m) away from this charge. |l Aisdll o3 (e (1.2m) 2 (I (3.0KV) 4skis
What is the charge amount? fAiall) j)aka
0.40uC 2.5uC 0.05C 4.8uC
3
N=20xl6V = k9
Y =\-Zm Y q (L -1 6
3 x\lo X = 4 lo Xlo
- - ‘ -2 a 1 =
=010 PC
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 34
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
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