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Practice Questions: Topic 3- Electric

Potential

1. Which of the following is the equivalent unit for
the unit of electric field, N/C?

A Vm A = Ec)

B. V/m W+

C. J/m E - E\[—h_) 0

b Jm od — wmeker

2. Which of the following quantities are scalar?
[.  Electric force vecker
II.  Electricfield v ector
III.  Electric potential
IV.  Electric potential Energy

A. TandlIl
B. IlandIV
C. MandIll
D. IllandIV

3. Which of the following gives the correct
conversion of eV to joules?

Aev= I euo’ﬂ S

A leV =

Tex10-1/ X1 6RO
[AY) '5
B. 1leV =16x10"19]
~19
= (- 6xI0
C. .
leV=ggox100/ T ———¢V

D. 1leV =8.99x 10°]

4. Electric field lines always point

+ S

L —

B |/ p—_— \ 2 e UV
Qo

Agiiyubill Luaglgi&ill Agili
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5. A positive charge is released and moves along

an electric field line. This charge moves to a y

position of ____. It a0es Ao mgcmul ¢
9

A lower potential and lower potential
" energy — > Not doind w0k

lower potential and higher potential

B. energy

C higher potential and lower potential
energy

D higher potential and higher potential
energy

6. A negative charge is released and moves along
an electric field line. This negative charge moves

to a position of

lower potential and lower potential

A energy
lower potential and higher potential
B. energy > 30“\3 o (DOS))‘!M .Sl(l@.
C higher potential and lower potential
" energy @ «e— N0 WoW
D higher potential and higher potential

energy

7. 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?

bath 1 % wWovrw doesnt depend

from higher potential to lower 4 A

5 potential ‘ o ot m\\& Gnql &
from | tential to high > = B pathz (W
rom lower potential to higher ol vnng-

B. potential 9 )‘\}’W C. path3 [

c. inthe same direction as the v D. The work is the same on all three paths
equipotential lines

D in the opposite direction as the

equipotential lines
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8. Three identical positive point charges are
located at fixed points in space. Then charge g is
moved from its initial location to a final location
as shown in the figure. Four different paths,
marked (a) through (d), are shown. Path (a)
follows the shortest line; path (b) takes gz around
q3; path (c) takes g, around g3z and g;; path (d)
takes g out to infinity and then to the final
location.

Which path requires the least work?

A. path(a) * work ckoesr\ljf depend
B. path (b) on ot , anly) Gnql &
C. path(c) imvat]  pesthiong.

D. path(d)

E. The work is the same for all the paths

9. 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.
Ji N i JE \i

d
| i L L i l

10. Two parallel plates are held at a potential of +
220 Vand + 130 V. If the plates have area of 44
cm? and are separated by a distance of 7.3 mm,
what is the magnitude of the electric field

-3
between the plates? AY A0
E = a— M —™™mM
A. 54V
/m _220-1R0
B. 132N/C - .
) o.ob?%m
C. 12000N/C

N
D. 20000 V/m X 12000 §/C

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

. ® .
A 3
-2\ %J +2.0\
B. accelerate toward point A

A. remain at rest

4 When protsa
C. accelerate toward point B 's celeased , it will

move toward point A with constant o 4o

D. :
velocity lavowns
g~ move toward point B with constant ﬂgawﬂ\.;ql
" velocity

wei=0
12. An electron is accelerated from rest through a
potential difference of 450 V. What is its final |

2
speed? AN _ DVE —5mig
7 = =
A 081x 107 m/s a o

B. 1.3 x 107 m/s S0 El exlo'“i):_,;_(q.l&lo-s‘)w;a
C. 29x10"m/s

‘3—
D. 41x107mys VEX 120 mIs

13. A 5.0 V 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. What kinetic energy

S50V +150V -20V 4200V -300V -500V w )
1) @ @) does the electron have as it just reaches the  wE /=29
200 \ 220V —200\ positive plate? _ N
A 15253 -4 = A v
— w = — O( AN
B. 3>2>1 A 56x10719] £ e
e, == (16110M)(8)
C The magnitudes for 3 and 2 are equal B. 61x107°7) q
. . |
and greater than the magnitude for 1 C. 80x1071J = 2 %x\0 3
D The magnitude for 2 is greater than
* that for 1 and 3, which are the same D. 89x107%]
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14. The diagram below shows a uniform
horizontal electric field and three points that lie in
the field. Which of the following is true of the
electric potential at the points shown?

E qv\poxml«cxl L

\/\.\5\{\ * 16 g
4 > — p'v*’
N . A B J

[.  Itislower at point A than at point B

II. Itislower at point A than at point C
III.  Itisthe same at points A and B
IV.  Itis the same at points Band C

A>C =0

[ only

A

B. Il only
C. [Vonly
D

Il and III only

15. 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. w9 + uwa
W, W . . 0 e
—_— p—DD——
A ‘ P
—p—t E AP
Pd % ?
M.Q_f ua
D o
A 1>2>3
waq
B. 2>3>1 = —
c
C. 3>2>1
D. All three potentials are the same

16. Suppose an electric potential is described by,
V(x,y,z) =-(5x2 + y\+ z) in volts. Which of the
following expressions describes the associated
electric field, in units of volts per meter?

17. Which one of the following statements is not

? .
true? 42( ?"Mé}
A Equipotential lines are parallel to the
" electric field lines
B Equipotential lines for a point charge .~
" are circular
C Equipotential surfaces exist for any

charge distribution

When a charge moves on an
D. equipotential surface, the work done on v/
the charge is zero

18. In the figure, the lines represent equipotential
lines. What is the direction of the electric field at

int P?
point P? Aoy ,P,,[,(M\m)
10V
——r
— 25V
—_— 30V \/\"Xl"w
A Up 6(7—‘@“4
B. Down
C. Left
D. Right

19. An electron goes from one equipotential
surface to another along one of the four paths
shown below.

wy(,\

+ X +
- ha
|

4 e

1

h

A+

90V 80V 70V 60V 50V

Rank the paths according to the work done by the
electric field, from least to greatest.

= } skl &
A. E=5X+2y+22 Ex d’\X — look @ b
= 10xx A 1<2<3<4 J},-nal olisplac@mell
B. E =10xx A\

) E= - B. 1<3<4=2 (.306-30=10
e s ,\dﬂ C. 4<3<2<1 2:%0-16= 10
D. E=10xX+§+2 =Y B ‘ o=

Ay D. 4=2<3<1 2% 20 20
EZ = | : 6-50=20
- =z Page 3 of 10 W: 9 b\{
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20. 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?

5V —_ 5V
p —e—— 10V
10V I 15V
-\5 ~107 1%
25-1072 2 g5y 5 2 0V
20V P 5V —e—— 25V
—  —— 10V
Q —_ 15V
—_—e— 2%V 20V
— Q& v
30V 30V —_— 30V
(1) 2) 5 5-1b= ]5 3
A. All three cases involve the same work
B. The most work is done in case 1
C. The most work is done in case 2
D. The most work is done in case 3

21. In the figure, the lines represent equipotential
lines. How does the magnitude of the electric field,
E, at point P compare for the three cases?

@S

5V s 5 '\
10V
10V 15V
20V
15V _
— 5y —4% v
W0V 10V
— 15V
L 25V 20V
25V
_} 30V 30V —_—30V
(1) '+(2) +(3)
4
A E1>E;>E; E - _b_——v
B. Ei<E;<Ej; 0{
C. Es>Ei>E .
o L distance
D. E;<E <E;
= Grealer
elechn e

Geld

22. In the figure, the lines represent equipotential
lines. A positive charge is placed at point P, 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 Q?

WO0rg 5 \]
A. lines= ——¢—— 10V
l v
PQ wione 15V
fe\d ——F—— 20V
B.
V4 Pg * 25V
) <
c ;; feld 5}113‘@,(/&/ at+—-
——— 30V
Q F oy +F
!

23. The amount of work done to move a positive
point charge q on an equipotential surface of
1000 V relative to that done to move the charge
on an equipotential surface of 10 Vis ___.

o CcD

A. the same 6 s >
B. less wonL =06

C. more

dependent on the distance the charge
moves

24. The amount of work done to move a positive
charge Q on an equipotential surface of 1000 V

~X compared to that on an equipotential surface of

10Vis .

W-=o0o

A. the same
B. less
C. more

D. dependent on distance travelled
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25. What is the electric potential 45.5 cm away
from a point charge of 12.5 pC?

29. The potential energy of a system of three
equal charges arranged in an equilateral triangle
is 0.54 J If the length of one side of this triangle is

A 0247V V= \_i& 33 cm, what is the charge of one of the three
C charges? 3 wo_
B. 145V 9 . U =
(3.2ax10 )(42 S*10 ) r >
C. 422V = A. 17uC 3.4ax10°
0. ush cu=3 |——
D. 102V B. 2.0uC 0 0.3%
N
0.24+ \ C. 2.6uC -
26. Two point charges are located at two corners OL’?(/ 2..641D
of a triangle as shown. What is the electric D. 4.3uC

potential at the right corner of the triangle?
6.0 uC

2.1x10°V

C -
_@aax\0N6+10 )

o.\

45X10°V = ¢zav(o

oS o w »

7.2x105V

- %“1%0

<Y Sy|gf Ve ad nommall

27. At a distance d from a charge, the electric
potential is V. What would be the electric
potential a distance d /4 from the same charge?

IECN
V/4 \]_ \L&-: _
= - c
V/2 _L\—
C. 2V
_ u &%>
D. 4V e

28. In the opposite corners of a square there are
two identical ions. Each has a charge of +-¢e. The
length of one side of he square is L. What is the

net electric potential caused by the two positive
ions awostll of the empty corners of the square?

* =
A ke/2L
B. ke/L (.
C. 2ke/L
D. 2ke/L o

63x10°V  _ me( (310" ) 1“0\
0.

30. 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 /27?

U aq
A U/4 - r
B. U/2 waq
\/l -
C. 2U r
D. 4U

Mq
2 [ =

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

highest potential energy? Ww C\/q/
o =
A, +5Cand+3C r
0 wank 4
B. +5Cand-3C will weak do
"
C. -5Cand+3C PQ/\
D All pairs have the same potential
" energy

4 At looth comers , v will be tha
Sun.
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F=v\ \/\[ o W {\ ) B dV
Free Response: feld = exlemar)) E= a;—-

1. 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?

-19 -3
Wg-edz-wzuuwa\:"cc\b\/):: _—Q.‘QX\D KGBQ—\%nyzg%Wy\O 3

2. A proton is placed between two parallel conducting plates in a vacuum as shown below. 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? + _ Nelo
o
AWE = WEp - KB =~ A= —q BV Tor prolon
-19 % v=0 Jdheal isveleu&d;
CEr= —q AN = - 16X\ (-uS0) = 3. 2410 T 9 AV 1o AWAYS
Negative -
3. A proton, initially at rest, is accelerated through a potential difference of 500 V. —— Tauwen as “QQQX\V‘Q
What is its final velocity? ° /N _ \/(E
WE = © SIRA = —AN(E = — U/(;Ep "%) - €
= SO0
‘b\j S B _\{m\‘L: olb\/

\/ “ - S
\e = ? —\[—29nV — —27&\-%1\0”;(-500 .
C \[ —_jT . I’QQK]O—Q} ~ 3'\5(\() W\/S

4. A 10.0 V 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. CE =0 . A\ CGor eleclron

a. What kinetic energy does the electron have just as it reaches the positive plate? AW A\BS P“S“ﬁ\'e-

NE = ygg- %:” - M= - qny ( 1Py oucelerel b
CE ¢z (Vo1 ) (16)=1 L 216 T

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

VLEQ:: I'%X\D‘\%: ‘—IE‘W\\[(_‘

2 % Q\-(,Nb"%j ~

s 1B 0" wmls

e =

mesD ef(f Predon .
mers of elechon: Ay WO

Page 6 of 10

ReM)ypeR




bﬁ: S&los \J

5. A cathode ray tube uses a potential difference of 5.0 kV to accelerate electrons and produce an electron
beam that makes images on a phosphor screen. What is the speed of these electrons as a percentage of the
speed of light?

W= Jim\;z:—qu\/
'\9:(_0(-\)(\0_3\>\[2: - C’\-gylo“c")@%\bs)
N~ U2 % |07 mlS

—= SpPeed oC \\'Sh-]- =C %X\O% w /S

\f - 3
R V=L sped o ligh

2x \0 S

6. In the figure below, two points A and B are located within a region in which there is an electric field.

\ e
|

a. How would you describe the potential difference AV = Vg —V,?
Tick the appropriate box. e

e
(0 Itis positive q
<&@ [tis negative
O Itiszero + o —

b. A negative charge is placed at A and then moved to B. How would \fl. D/l/ T
you describe the change in potential energy of the charge-field

system for this process? Tick the appropriate box. Q—b\/

¥ Itis positive UWQ GL L R

pa A
(0 Itis negative U - q_ V CF
O Itiszero © L

uejq«\ive, Uegw\ﬂ' Vg

7. In the figure, take g2 to be a negative source charge and g; to be a second charge whose sign can be
changed. If g is initially positive and is changed to a charge of the same magnitude but negative, what
happens to the potentlal at the position of g1 due to q2?

A Itincreases L ? ]Mf(/‘“‘”l rellS o ////)-f-/‘? @

O Itdecreases @J\ocu_,p- 0 e -

@ Itremains the same
(/VM 92 Soutae
J
2
—
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8. Two parallel plates are held at potentials of +200.0 V and -100.0 V. The plates are separated by 1.00
cm.

© .6l 1in

+ —
a. Find the electric field between the plates. +| | cw -
200~ - (00 y i ”
Fo BV T 200V m T Ar—
d o-0]1. + —
+ p—

b. An electron is initially placed halfway between the plates. Find its v v

kinetic energy when it hits the positive plate. i 'z_Dl Y 3_,( 60
w { - - D\, B\[ — -19
wWE =—(-1-6%x10 ><\50)

A =Ed - 210t ()
& =[S0

9. Two point charges are located at two corners of a rectangle, as shown in the figure.

= ‘Q,L/IX\D-HL S

3.00 nC
AO 9
w &
\J -
- (_ 0.250 m
o B
-1.00 n.C 0.500 m

a. What is the electric potential at point A? o _C
%.qquoq(-lx\c'é)_} g.04410" (3% 16 )

6 -5

\f - \/\4'\/,2_:

Teda) o - 25

Vo = 13980 4

b. What is the potential difference between points A and B?
A A~
V=V -V, = Ul 1—\ -V
> A S| A
nG 2

-b -4
3.24x\0" ey, 3#16 7 | 7980
O- - 245

= A4p0-194%0 = I\ A20 Vv
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10. A 2.50 pg dust particle with a charge of 1.00 pC falls at a point x = 2.00 m in a region where the
electric potential varies according to:
V(x) = (2.00 V/m?)x? - (3.00 V/m3)x3

a. What s the electric field at x = 2.00 m?

- dv -~ @.xl—%XSD B 2
E)= = Ix = -\ 4+ Ax

E(2)=—u(2)+9(2) = -R4+26= 2%v/wm

b. With what acceleration will the particle start moving after it touches down?

F=ma
F=0t
-6
O = ac = (LxI0 )@:%3 = \\.2Zwm /$2
mm 2.5%x10 ©

11. Three charges, q1, g, g3, are located at the corners of an equilateral triangle with side length of 1.20
m.

P A\ ¥ Te loning
Omg CharS-Q_
W = 0

b
: L we e

Find the work done in each of the following cases: W = u F

Qo

a. to bring the first particle, g; = 1.00 pC, to P from infinity.
No oM parlicle Yo inlengeld wlh s U, =W, = 0J
b. to bring the second particle, g, = 2.00 pC, to Q from infinity.

W, = U, = LA
r e
C3-aax00) (10 Y2 ')

- L

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

|8

r

=
SR ) C\ X167y (207 1 2 \6—‘2)

Y-

~ 1y
~ G.3uUx\0 Y
d. Find the total potential energy stored in the final configuration of q;, g, and gs.

Utorqr = Ui+ Uad Ug
= O+ (Lonig™M) +(6Funp™) = 3.2 1104“3

12. The labeled points in the figure are on a series of equipotential surfaces associated with an electric
field. Rank (from greatest to least) the work done by the electric field on a positively charged particle that

moves from A to B, from B to C, from C to D; and from D to E.
A C 2V W =9V
C+ D AV

Woderm| =9 AV

g\—\—ml =ero

D+e £ Negahul
13. Can two equipotential lines cross? Why or why not?

Equu‘pole/)\n'ol ,Q,mu;,b\ﬂ definihon, ewg Iines of cangtant Po\-ual/\'q’.
TThe equipokuiial ek o even Eint i Spae can only) hue
a sinol’ valve - 1f Jhouy inbersect , Mun Point of
inkrsechion will o Yo3e diffepent porenials ol He
Same ?O\r”)f Which 13 nak essibvle- mwﬁone) oo

equipoleahiot] Lwas Cannet  crsss
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