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Chapter 10

Electric fields

10.1 Concept of an electric field

1008. 9702_m20_qgp_12 Q: 30

Two positive charges and one negative charge, all of equal magnitudegar the corners of
an equilateral triangle.

®
Which diagram represents the electric field surrounding the charg@

A

479
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1009. 9702_s20_qp_11 Q: 31

A small charge q is placed in the electric field of a large charge Q.
Both charges experience a force F.

What is the electric field strength of the charge Q at the position of the charge g?

F B £ C FqQ p £

A
Qq Q q

1010. 9702_s20_qgp_12 Q: 31

A dipole is a pair of charges of equal magnitude, one negative and one positive. The electric field
of a dipole is shown below.

In which direction does the force act on an electron when at point X?
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1011. 9702_s20_qp_13 Q: 31

Which diagram best represents the electric field between two point charges of equal magnitude
and opposite sign?

1012. 9702_m19_qp_12 Q: 31

The diagram shows the electric field near a point charge and two electrons X and .
oY

Q’b

Which row describes the forces acting on X and on Y?

maghnitude of force on X

A less than force on Y
B radially inwards greater than force on Y
C radially outwards less than force on Y
D

radially outwards greater than forceon Y
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1013. 9702_s19_qp_11 Q: 31

Which diagram shows the pattern of the electric field lines due to a negative point charge?

oY

In an electrolyte, the electric current is carried by charged particles (ions) in soI

A B

Y
N

1014. 9702_s19_qp_11 Q: 32

What is not a possible value for the charge on an ion in solution?
A -48x107°C b
B +1.6x107"°C
C +32x107°C
D +4.0x107"C
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1015. 9702_s19_qp_13 Q: 31

Which diagram represents the electric field line pattern due to a combination of two positive
charges?

A B

@©

NANANANNANNAAN
Gl;
®

1016. 9702_wi9_qp_12 Q: 29 (
P is a point near to charge X as shown.

0P
P

arge is placed at point P, it is found to experience a force of
way from X.

When a negatively ch
repulsion from X that

Which arrow cor| e direction of the electric field at point P due to the charge X?
*

o A B c D
*
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1017. 9702_wi9_qp_13 Q: 31

The diagram shows the electric field pattern between two opposite and unequal point charges
P and Q.

2
Which statement about the charges is correct?
A P is negatively charged and has a smaller charge than Q.
P is negatively charged and has a greater charge than Q.

B
C P is positively charged and has a smaller charge than Q.
D

P is positively charged and has a greater charge than Q.

1018. 9702_s18_qp_12 Q: 31

Four diagrams representing the electric field between tworoppositely-charged point charges are
shown.

Which diagram correctly shows the electric field lines?

A /a B
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1019. 9702_wi8_qp_11 Q: 30

Which diagram shows the electric field lines surrounding an isolated negative point charge?

1020. 9702_wi18_qp_12 Q: 31

A flat plate is positively charged and a curved plate is negatively charged.

Which diagram shows the electric field lines between the two plates? 0

A B
L/
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1021. 9702_wi8_qp_13 Q: 30

Two parallel metal plates are at electric potentials of +800V and +1300V.

Which diagram best represents the electric field between the metal plates?

A B
\(—/ | < |
— <«
+800V +1300V +800V +1300V
| —<— ]
C !:
L/
—
+800V +1300V +1300V
| ——>— | o
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1022. 9702_m17_qp_12 Q: 30

Two positive charges and one negative charge, all of equal magnitude, are set at the corners of
an equilateral triangle.

Which diagram best represents the electric field surrounding the charges?

A B
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1023. 9702_s17_qp_11 Q: 30

The diagram shows two points P and Q which lie 90° apart on a circle of radius r.

A positive point charge at the centre of the circle creates an electric field of magnitude E at both P
and Q.

Which expression gives the work done in moving a unit positive charg frc@;
A 0 B Exr C Ex (%’) b

1024. 9702_s17_qgp_12 Q: 30
Which diagram best illustrates the electric field ar iE itive point charge?

D

hed
AT

e
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1025. 9702_s17_qp_13 Q: 29

A dipole is a pair of charges of equal magnitude, one negative and one positive. The electric field
of a dipole is shown below.

In which direction does the force act on an electron when at point X?
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1026. 9702_s16_qp_11 Q: 29

Which diagram could represent the electric field lines between two oppositely charged conducting
surfaces?

A B
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1027. 9702_s16_qp_12 Q: 29

Which diagram shows the pattern of the electric field between a positively charged metal sphere
and a negatively charged metal plate?

L AD

A b
A

1028. 9702_s16_qp_13 Q: 29 @

Which diagram shows the electric field p n isolated negative point charge?

C D

DSV N4
)

K
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1029. 9702_s15_qp_12 Q: 29

A positive charge and a negative charge of equal magnitude are placed a short distance apart.

Which diagram best represents the associated electric field?

= g
% S

1030. 9702_s15_qp_13 Q: 31

Which diagram best rep Q@alectnc field between two point charges of equal magnitude

and opposite sign?
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10.2 Uniform electric fields
1031. 9702_m20_qp_12 Q: 31

A negatively charged oil drop is held stationary, equidistant between two plates connected to a
high voltage supply, as shown.
L.

-

Which change would not increase the upward electrical force on the drop?

oil drop—*

A decreasing the distance between the plates whilst keeping the drop equidistant from them
B increasing the amount of negative charge on the drop

C increasing the supply voltage
D

moving the drop closer to the positive plate

1032. 9702_s20_qp_11 Q: 32

A charged particle is in a vacuum between two horizontalimetal plates as shown.

T charged particle

horizontal plate\ +300
=

27 |

horizontal plate

The acceleration of the particle is 7.15 x 10""ms™ downwards. The particle has a mass of
3.34 x 107 kg.

+&
What isthe charg particle?

A +16x107"°C

B -16x107"°C
C +16x107"C
D -16x107""C
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1033. 9702_s20_qp_12 Q: 32

A charged oil droplet of mass m is falling, initially freely, in a vacuum between two horizontal
metal plates that are separated by a distance x.

A potential difference (p.d.) V is then applied across the plates. This results in the oil droplet
continuing to accelerate downwards but with a reduced acceleration a.

The polarity of the applied p.d. is then reversed so that the direction of the electric force on the
droplet is reversed. This results in the downwards acceleration of the oil droplet increasing to 3a.

What is the magnitude of the charge on the oil droplet?

A Mmax B oMmax c 3Mmax D 4/Mmax
4 vV 4 4

1034. 9702_s20_qp_13 Q: 32

A negatively charged oil drop of mass m is between two horizontal parallel metal plates a
distance d apart.

oil drop
mass m

, horizontal
A

+0 I / L% metal plates
d
-0 Y

When the potential difference (p.d.) bw the plates is V; the oil drop rises at a constant

speed. When the p.d. is decreased to.a v V. the oil drop falls at the same constant speed.
Air resistance acts on the drop moving. The upthrust on the drop is negligible.
The acceleration of free f;

What is the charge on the oil drop?

A mgg mdg c 2mdg D 2mdg
V1 - Vz V1 + Vz V1 - V2 V1 +V2

T"j:.'PapaCambridge
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1035. 9702_mi19_qp_12 Q: 30

495

Two horizontal parallel plate conductors are separated by a distance of 5.0 mm in air. The lower

plate is earthed and the potential of the upper plate is +50V.

What is the electric field strength E at a point midway between the plates?

A

B
o]
D

1.0 x 10°Vm™ downwards
1.0 x 10°Vm™ upwards
2.0 x 10°Vm™ downwards

2.0 x 10*Vm™ upwards

1036. 9702_s19_qp_12 Q: 13

A small positive charge can move inside a uniform electric field.

The charge moves along different straig

AN

/
NS

X

RN

/

AN

Which row gives two paths that res

path 1
A PtoR
B PtoR
*
C *.SggQ R
D St Q toP

<
&9
o

between points P, Q, Rand S.

\Q same total work done on the charge?
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1037. 9702_s19_qp_12 Q: 32

An electron is situated in a vacuum between two charged plates, as shown.

®— electron

Which statement describes the motion of the electron due to the uniform electric/field?
A It moves downwards with a constant acceleration.

B It moves downwards with zero acceleration.

C It moves upwards with a constant acceleration.
D

It moves upwards with a decreasing acceleration.

1038. 9702_wi9_qp_12 Q: 30

A charged oil drop of mass m, with n electrons, is held stationary in the uniform electric
field between two horizontal plates s y a distance d.

om id

The volé&; be he plates is V, the elementary charge is e and the acceleration of free fall

is g. ‘o

What is the value of n?

mgd eV gd meV

T"i']'PapaCambridge
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1039. 9702_wi19_qp_13 Q: 32

A uniform electric field is represented by five horizontal field lines.

=~

~
ra

=~
>

~
>

P and Q are two points in the field. The field causes a positively charged particle in a vacuum to
move from P to Q.

Which statement must be correct?

A The acceleration of the particle between P and Q is increasing.

B The kinetic energy of the particle at P is the same as the kinetic energy of the particle at Q.
C The force on the particle at Q is greater than the force on the particle at P-
D

Work is done on the particle as it moves from P to Q.

1040. 9702_m18_qp_12 Q: 30

An electron passes into the space between two parallel plates that are 5.0cm apart and which
are maintained at electric potentials of +2000V and —500V, respectively.

- +2000V
5.0 ch ele

1 500V

What is the electric force on the electron?

A 16x4Q"

B 48 10%N
C 64x10"N
D 80x107N
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1041. 9702_m18_qgp_12 Q: 31
Which statement about electric charges in a uniform electric field is not correct?

A Electric charges of the same magnitude, whether positive or negative, experience the same
magnitude of force when placed in the same uniform electric field.

B The direction of the force on a positive charge placed in a uniform electric field is
independent of the magnitude of the charge.

C The magnitude of the force on a positive charge placed in a uniform electric field is
proportional to the magnitude of the electric field strength.

D The work done to move a positive charge a certain distance in a uniform electric field is
independent of the direction of the movement.

1042. 9702_s18_qp_11 Q: 28

A particle has a charge of +2.0mC and is in a vertical uniform electric field. An electric force of
1.0 x 1072N acts upwards on the particle.

What is the electric field strength?

0.20Vm™' downwards

B 0.20Vm™ upwards
C 5.0Vm™ downwards
D 5.0Vm ' upwards

°

1043. 9702_s18_qp_11 Q: 29
A charged particle is in the el Qd between two horizontal metal plates connected to a
battery, as shown. There i he particle due to the electric field.

charged particle

The separation of the plates is doubled.
What is the new force on the particle?

A E B £ C F D 2F
4 2

T"j:.'PapaCambridge
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1044. 9702_s18_qp_12 Q: 30

Two large parallel metal plates X and Y are situated in a vacuum as shown.

plate X +
positively
o charged
e Y particle
ate
p L

Plates X and Y carry equal and opposite charges.

What happens to the force on a positively charged particle as it moves from plate’X to plate Y?

A |t decreases because the positively charged particle is moving away from the positively
charged plate.

B It decreases because the positively charged particle is moving in the.direction of the electric
field between the plates.

C Itincreases because the positively charged particle is moving cleser to a negatively charged
plate.

D It remains constant because the positively charged particle is in the uniform electric field
between the plates.

T"f"PapaCambridge
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1045. 9702_s18_qp_13 Q: 27

CHAPTER 10. ELECTRIC FIELDS

Two parallel metal plates are situated 20cm apart in a vacuum. They are connected to two
sources of potential difference as shown.

/proton I20 om

+0 O+
800V 300V
-0 o-

A proton is released in the space between the plates. E Q

What is the magnitude and direction of the acceleration of the profo
A 24x10"ms™ downwards (
B 24 x10"ms™2 upwards

C 5.3 x10"ms™? downwards
D

5.3 x 10" ms™ upwards

?‘]'PapaCambridge
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1046. 9702_s18_qp_13 Q: 28
A particle having mass m and charge +g enters a uniform electric field with speed v.
Initially, the particle is travelling at right-angles to the electric field.

During its movement through the field, the particle is deflected through distance d, as shown.

path of particle

R

region of uniform/

electric field

A second particle of mass 2m, charge +g and speed v enters the electric fi I@g the same
path.

What is the distance through which this particle is deflected in the e&ac

A 4 B ¢ cC 2d D\
4 2 ::

?‘]’PapaCambridge
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1047. 9702_wi8_qp_11 Q: 31

A beam of electrons is directed into an electric field and is deflected by it.

Diagram 1 represents an electric field in the plane of the paper.
Diagram 2 represents an electric field directed perpendicular to the plane of the paper.

The lines A, B, C and D represent possible paths of the electron beam. All paths are in the plane
of the paper.

Which line best represents the path of the electrons inside the field?

diagram 1 diagram 2

d
N

I 3 A A
//
—<
—~—
\

c_elet(r:]tric Ifield 0 electric field into the paper

Ir]: € plane and perpendicular to the

of the paper plane of the paper
electrons electrons

1048. 9702_wi8_qp_11 Q: 32

A charged particle of charge ¢ and m initially at rest in a uniform electric field. The field is
produced by parallel metal plates g @ ed by a distance d and having a potential difference V

between them. @

What is an expressio ‘ ration of the charged particle?

A md c 99 p 9V
qV mV md

?’Q'PapaCambridge
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1049. 9702_wi8_qp_12 Q: 32

Two parallel metal plates are connected to a d.c. supply, as shown.

S S

_ P

e

The two plates are moved towards each other at constant speed.

It may be assumed that the electric field between the plates is uniform.
Point P is mid-way between the two plates.

Which graph shows the variation with time t of the electric field strength E at point P?

A B c 0 D
f /' A
E E E
/\
0 - 0 - 0 0 -
0 t 0 t 0 t 0 t
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1050. 9702_wi8_qp_13 Q: 31

The diagram shows two metal plates P and Q. There is a potential difference of 700V between
the plates. Plate Q is earthed.

T -700V

Iy plate P
5.0mm oR
Y
plate Q
— oV
What is the magnitude and direction of the electric field at point R? 0

A 1.4 x10°NC" from P towards Q 6
&

B 1.4 x10°NC™ from Q towards P \

C 1.4 x10°NC™' from P towards Q 6

D

1.4 x 10°NC™" from Q towards P

?‘]'PapaCambridge
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1051. 9702_mi17_qp_12 Q: 31

505

A constant potential difference is applied between two horizontal metal plates. A charged oil
droplet is held stationary by the electric field between the plates.

charged
oil droplet\.

N B

horizontal
metal plates

As some of the oil evaporates, the droplet loses mass and starts to accelerate. Its charge

remains constant.

In which direction does the droplet accelerate, and which change needs o@nade to the

separation of the plates in order to stop this acceleration?

direction of
acceleration

separation
of the plates

downwards
downwards

upwards

O 0 W »r

upwards

decrease
increase
decrease

increase

°

N
0&
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1052. 9702_s17_qp_11 Q: 31

The diagram shows two parallel horizontal metal plates. The top plate is positively charged and
the bottom plate is earthed.

1+
/ liquid dro
plates\ o q P

A small charged liquid drop, midway between the plates, is held in equilibrium by the combination
of its weight and the electric force acting on it.

The acceleration of free fall is g and the electric field strength is E.
&drop?

What is the polarity of the charge on the drop, and the ratio of charge to m

. charge
polarity “mass Q\b
A negative E ; o(
g

B ti g

negative £
Cc positive E @
D it g

positive 5 0

?"t.’PapaCambridge
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1053. 9702_s17_qp_12 Q: 31

The path of an electron with initial speed v in the uniform electric field between two parallel plates
is shown.

N

The vertical deflection x is measured at the right-hand edge of the plates.

The distance between the plates is halved. The potential difference between the plates remains
the same.

What will be the new deflection of the electron with the same initial speed v? 0

A x B 2x C 2x D 4x
&

N

1054. 9702_s17_qp_13 Q: 30

In a uniform electric field, which statement is correct?

A All charged particles experience the same for

Cc itive charges.

D

?"t.’PapaCambridge



nm
-5 a
"'Pﬁacambrldge CHAPTER 10. ELECTRIC FIELDS

1055. 9702_wi7_qp_11 Q: 31

A small charged sphere of mass 0.80g hangs from a light thread inside a vertical uniform electric
field of strength 2000V m™". The thread passes over two frictionless pulleys and a mass of 2.00g
hangs on the other end.

pulleys
+ + + ]+ + 4+ 2.00g mass

electric

field of A}""——'! charged sphere

2000V m-"' of mass 0.80g
The sphere is in equilibrium.
What is the charge on the sphere?
A -59uC B +0.60uC C +59uC D +9.8uC

1056. 9702_wil7_qp_11 Q: 32

An electron enters a region of space where there is a uniform electric field £ as shown.

path of >
electron -

\

Initially, the electron is moving par: and in the direction of, the electric field.

What is the subsequent p of speed of the electron caused by the electric field?

path of electron speed of electron

curved decreases

e 4
4. cu increases

* line decreases

O 0O W »r

linear increases

?":.'PapaCambridge
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1057. 9702_wi7_qp_12 Q: 31

The diagram shows two metal plates connected to a constant high voltage.

=

1.1

Which graph shows the variation of the electric field strength E midway between the two plates as
the distance d between the two plates is increased?

A B c 00
E 'y E f E A

1058. 9702_wi7_qgp_12 Q: 32
An electron moves between two points X an ina uniform electric field, as shown.

uniform electric field

The distance betwe
the field.

*

The fieldexésts th
¥

is 4.0cm and the line XY is at an angle of 60° to the direction of

e on the electron.
The field strength iS"1T0ONC™".

What is the change in the Kinetic energy of the electron as it moves from X to Y?

A —4eV B -2eV C +2eV D +4eV

T"i'.’PapaCambridge
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1059. 9702_wi7_qp_13 Q: 31

The diagram shows the electric field near a positively charged sphere and a negatively charged
sphere.

Four electrons A, B, C and D are shown at different positions in the field.

On which electron is the direction of the force on the electron shown correctly?

1060. 9702_wil7_qp_13 Q: 32

Lightning can occur between a charged clolid and. the Earth's surface when the electric field
strength in the intervening atmosphere reaches 25kNC™". The diagram shows the electric field

between the base of a cloud and the Earth!s surface.
base of cloud

L

+ + + ar +

2.0km

Earth’s surface

4
What is the mini
for lightning to occur?

potential difference between the Earth and the base of a cloud, 2.0km high,

A 125MV B 25MV Cc 50MV D 100MV

T"f"PapaCambridge
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1061. 9702_mi6_qp_12 Q: 27

The diagram shows an electron in a uniform electric field.

In which direction will the field accelerate the electron?

electron
LA g
D A—»B ; elﬁgltéic
vC .
1062. 9702_m16_qgp_12 Q: 28
The electric field strength at a certain distance from an isolated alpha particle is 10'NC™".

What is the force on an electron when at that distance from the alpha parti

A 48x10"N Py

B 9.6x10"N *\
C 3.0x10'N 0

D 6.0x10"N

Q"’&
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1063. 9702_mi6_qp_12 Q: 29

CHAPTER 10. ELECTRIC FIELDS

Two large parallel plates X and Y are placed a distance of 5.0 mm apart and connected to the
terminals of a 200V d.c. supply, as shown.

X Y

200V
A small oil drop at P carries one excess electron. 0

What is the magnitude of the electrostatic force acting on the oil d the electric field
between the plates?

A 64x10"°N (\
B 64x10"N 0
C 16x10"N
D 40x10%#N

1064. 9702_s16_qp_11 Q: 28
A charged particle is moving in electric field.

For the motion of the e 1o the field, which quantity has a constant non-zero value?

A acceleration
B disp

Cc

D velocity

?‘]’PapaCambridge
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1065. 9702_s16_qp_12 Q: 30

Before a thunderstorm, the hairs on your head sometimes stand on end.

A hair with mass 0.50mg and charge 1.0pC is supported by a force due to an electric field.
Ignore any forces other than the weight of the hair and the electric force.

What is the electric field strength?
A 49x10°NC™
B 49x10°NC™
C 4.9x10°NC’
D 49x10°NC™”

1066. 9702_s16_qp_12 Q: 31 @

Two parallel metal plates, 4.0cm apart, are at electric potentials of 800 V. Points X, Y
and Z are situated in the space between the plates at distances of 1.0 and 3.0cm from
the lower plate. .\
2000V T
/i -7
metal
plates

,invm™, atX, Y and Z?

z

900
1700
3.0 x 10*

o 0O w >

5.0 x 10*

T"i'.’PapaCambridge
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1067. 9702_s16_qp_13 Q: 30

An electron is in an electric field of strength 5 x 10°Vm™". The field is the only influence on the
electron.

The mass and charge of an electron are known.

Which quantity can be calculated without any more information?
A the force on the electron

B the momentum of the electron

C the kinetic energy of the electron
D

the speed of the electron

1068. 9702_wl6_qp_11 Q: 30

Which path shows a possible movement of an electron in the electric field shown?

_~|A __,__————"—_~"B

\
\
\
\

path of electron

/

T ——ae
™D T ——¢

1069. 9702_wi6_qp_11 Q: 32

Two large horizontal metal plates are sa@ted by 4 mm. The lower plate is at a potential

of —80V.
a 14 mm

-80V

Which potential should be applied to the upper plate to create an electric field of strength
60000V m~" upwards in the space between the plates?

63
A 320V, —160V C +160V D +320V

+®
®

T"i']'PapaCambridge



“aPPapacambridas,.

1070. 9702_wi6_qp_12 Q: 30

Two parallel circular metal plates X and Y, each of diameter 18cm, have a separation of 9.0cm.
A potential difference of 9.0V is applied between them.

18cm
plate X —__ = >
A A l
6.0cm _
9.0cm p }[ 9.0V
+
A
Y v 3.0cm T
plate Y

Point P is 6.0 cm from the surface of plate X and 3.0cm from the surface of plate Y.

What is the electric field strength at P?
A 50NC™’ B 100NC™ C 150NC™’ D 300NC™

1071. 9702_wil6_qp_12 Q: 31

An oil drop has mass m and charge g. The drop is held stationary in an electric field between two
parallel horizontal plates, distance d apart, as shown.

oil drop
V — z d
The potential difference be lates is V and the acceleration of free fall is g.
What is the charge-to-mass ratio 9 of the oil drop?
m

A 9d ’? v c gv p 94

v V'S dg d Vg

L 4

1072. 9702_w16_qp_13 Q: 30

Which path shows a possible movement of an electron in the electric field shown?

B [ ~TA T — B
path of electron | =T |
-‘-‘ I
ﬁ?\ﬁ?’“‘\#—-_\L_________
~a/D T ——¢
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1073. 9702_wi6_qp_13 Q: 32

Two large horizontal metal plates are separated by 4 mm. The lower plate is at a potential
of —80V.

£4mm
—80V I r---

Which potential should be applied to the upper plate to create an electric field of strength
60000V m~" upwards in the space between the plates?

A 320V B -160V C +160V D +320V

1074. 9702_s15_qp_11 Q: 31

Two parallel metal plates, a distance of 2 mm apart, have a potential difference. of 4000V across
them.

What is the electric field strength between the plates?

A 500Vm™’ B 50000Vm~” € 50000NC" D .500000NC™

1075. 9702_s15_qp_11 Q: 32

An oil droplet has charge —g and is situated between two horizontal metal plates as shown in the
diagram.

_1_ '_V

The separation of the'pla d. The droplet is observed to be stationary when the upper plate is
at potential +V and the lower'plate is at potential V.

For this tggcc at is the weight of the droplet?
¢

Vg <4 2/q ¢ Vo 2vd
4

d d q q

A
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1076. 9702_s15_qp_12 Q: 30

A charged oil drop of mass m, with n excess electrons, is held stationary in the uniform electric
field between two horizontal plates separated by a distance d.

V —/— om id

The voltage between the plates is V, the elementary charge is e and the acceleration of free fall
isg.
What is the value of n?

eV g Mmyd meV p 9
mgd eV gd meV

1077. 9702_s15_qp_13 Q: 30

A molecule behaves as an electric dipole consisting/of two equal point charges, of opposite sign,
separated by a fixed distance. The molecule moves.with constant horizontal velocity as it enters a

vertical uniform electric field, as shown.

Q molecule

Pos electric field
L 4

The positivé,%nd n harges of the molecule enter the field at the same time.

Which row describes the velocity of the molecule in the field?

horizontal component | vertical component
of velocity of velocity
A constant increases
B constant zZero
C increases increases
D increases Zero
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10.3 Electric forces between point charges
1078. 9702_wi6_qp_11 Q: 31

The diagram shows an electric field pattern caused by two positive and two negative point
charges of equal magnitude placed at the four corners of a square.

In which direction does the force act on an electron at point X?
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1079. 9702_wi6_qp_13 Q: 31

The diagram shows an electric field pattern caused by two positive and two negative point
charges of equal magnitude placed at the four corners of a square.

In which direction does the force act on an electron at point X?
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