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5.1Electric Fields

Question Paper

Course DPIB Physics
Section 5. Electricity & Magnetism
Topic 5.1Electric Fields
Difficulty Easy
Time allowed: 80
Score: /61
Percentage: /100
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Questionla
(a)

Define the coulomb.

[2]
[2 marks]

Question1b

(b)
Acharge of 60 x 1076 C flows through a given section of a conductorin 140 x 10-3 s. Calculate the electric current, stating the
finalanswerin mA.

(2]
[2 marks]
Questionlc
()
Usewords from thelist below to complete the description of the movement of charge carriers in a conductor.
average current delocalised electric force
electric field randomly drift
The charge carriers in ametalconductorare _____ electrons.
Normally the electrons move _____ in all directions, butif a potential differenceis applied between two points on the
conductor,thenan_____ is created.
This causesan _____ toactononthe charge carriers, causingthemto _____ alongthe conductorin aresultant direction.
Thereforewe cansaythat asteady _____ flows through the conductor.
(4]
[4 marks]
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Question1d
One equation forelectric current states that
I=nAvqg
(d)
Define the fourterms used here to calculate current.
[3]
[3 marks]
Question 2a
(a)
Define electrical current.
[2]
[2 marks]
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Question 2b

(b)
Define potential difference.

(i)
State the definitionin words.
(1]
(ii)
State the equation, defining all terms.
[2]

[3marks]

Question 2¢c

Acurrent of 3.0 Aflows in a copper wire of cross-sectional area 1.5 x 10" mZ2. Assume that the charge carriers are delocalised

electrons with a charge of -1.6 x 1071? C, moving with an average drift velocity of 1.0 x 10~ ms .

(c)
Calculate the charge density of the wire.
[3]

[3marks]
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Question 2d

When working with the very small energies needed to move electrons, the unit electronvolt (eV) is often usedratherthan the
joule (J).

(d)
Convert4.6 MeVintojoules.
[3]
[3marks]
Question 3a
(a)
Forthe point charges shown sketch a diagram showing the electric field lines.
[4]
[4 marks]
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Question 3b

(b)
Indicate, by drawing a circle around an area on your diagram from part (a) where the field lines are more dense and explain

why they look like this.
(2]

[2 marks]
Question 3c
()
Sketch a diagram showing the electric field lines for the point charges shown.
[3]
[3marks]
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Question 3d

(d)
Identify the differences between the central area of both the diagrams below.

u

¢

(2]

[2 marks]

Question 4a
The following descriptions apply to eitherdirect current (dc), alternating current (ac) or both.

(a)

Foreachrowin the table, identify which of the options (ac, dc orboth) best fits the description.

Description ac,dc, orboth

energy is carried by electrons movingin wires

supplied by cells orbatteries

typically usedin high voltage devices

typically usedin low voltage devices

charge carriers have a drift velocity

current flows from positive to negative

current changes direction with high frequency

a potential difference across a conductorcauses current to flow

(4]

[4 marks]
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Question 4b

(b)
Distinguish between the following pairs of terms

(i)

Conventional current and electron flow

(ii)

Delocalised electrons and charge carriers

(2]

[2]
[4 marks]
Question4c
()
Complete the sentence stating Coulomb's Law by using words from the text box.
directly electrostatic force inversely
sum product separation
Theattractiveorrepulsive ______ ______ between two pointchargesis ______ proportionaltothe _____ of the charges
and______ proportionaltothesquareoftheir______.
[3]
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[3 marks]
Question 4d
(d)
Coulomb's Law is represented by the equation
9,9,
F=k
)
Define each of the terms usedin this equation and state the units.
(4]
[4 marks]

Question 5a

When calculating the electrostatic force between two charged bodies, a constant k called Coulomb's constantis takeninto
account.

(a)
State therelationship, name and the factor that affects the magnitude of k.
(3]

[3marks]
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Question 5b
An electron experiences a force of 0.3Nin an electric field.

(b)
Calculate the field strength of the field.

(3]

[3marks]

Question 5¢

Inavacuum, an alpha particle approaches an aluminium nucleus.

()
State:
¢ Thechargeonthenucleus
¢ Thecharge onthealpha particle
¢ Thenature of the force between them

(3]

[3marks]
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Question 5d

(d)
Calculate the magnitude of the electrostatic force acting on each of the charges from part(c).
e q;=3.2x1077C
e q,=2.08x10""8C
e r=2.0x103m
o k=8.99x107Nm2C-2

(4]

[4 marks]
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