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Chapter 22
Electric Fields



This dramatic photograph captures a
lightning bolt striking a tree near
some rural homes. Lightning is associ-
ated with very strong electric fields in 
the atmosphere.



Outline:
� Electric Field

� Electric Field Lines

� The Electric Field Due to
� Point Charge
� Line of Charge
� Charged Disk
� A Point Charge in an Electric Field



Electric Fields
How does q1 “know” the presence of q2? 
Answer: each charge creates electric field

� Field: distribution of a quantity in space
Example: temperature (measured by thermometer ) 
à the distribution of temperatures in a region is a 
temperature field (scalar fields )

� The electric field: is a region where electric 
charges can interact to each other
� It is a vector field
� It is a distribution of vectors for each point in 

the region around a charged object





Electric Field Lines
� Electric field lines: lines of force around a charge 

Importance of electric field lines: to visualize patterns of 
electric fields

� The relation between the field lines & electric field 
vectors E:
� The direction of E: straight for a straight line or

tangent for a curved field line
� The magnitude of E: proportional to the number of lines 

per unit area
à E is large when lines are close together and small when 
they are far apart

� The magnitude of E decreases with distance from the 
charged object

� If the charged object has +ve charge
à E directed away from the object

––
– – –

– – –

Electric 
field lines

E

+

–
E

E is tangent

E is straight

Electric 
filed curves



+
+
+
+

+
+
+
+

+
+
+
+

+
+
+
+

Positive test 
charge

+
F

E

+

+

Uniform E

+

–
EE

+
+

+
+
+

+
+
+
+

+
+
+
+

+
+

+

ere to place a

Electric dipoleNonuniform E

Electric field lines extend away from positive charge (where they originate) and 
toward negative charge (where they terminate).

Types Electric Field Lines

Field lines never cross





CHECKPO INT 1
The figure here shows a proton p and an electron e on
an x axis. What is the direction of the electric field due to the electron at (a) point S and
(b) point R? What is the direction of the net electric field at (c) point R and (d) point S?

(a) rightward;
(b) leftward;
(c) leftward;
(d) rightward
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6. Three charges (one +ve and two are -ve) placed on the x and y axes as 
shown. What is the approximate direction of the electric field at the 
origin? Will it be pointing toward point 1, 2, 3, or 4?
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