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Electric Field

A space that will cause charge particles to accelerate is said to 
have an electric field.

Electric field strength:  Electric force per unit charge.
                                                                   

𝐸 =
𝐹

𝑄

F=EQ

Unit of E : 𝑁𝐶−1
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Using Newton’s second law F=ma

𝐹 = 𝐸𝑄

     𝐹 = 𝑚𝑎

     𝑎 =
𝐸𝑄

𝑚
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Concept Learning Questions

What acceleration will an electron experience when it is an electric 
field generated by an X-ray machine’s electric field which has 
strength of 4.5 x 105 𝑉𝑚−1 ? 
(mass of electron = 9.11 x𝟏𝟎−𝟑𝟏 𝒌𝒈, 𝒆 = −𝟏. 𝟔 × 𝟏𝟎−𝟏𝟗 𝑪)
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Electric Potential(V)

Electric potential energy per unit charge is called electric potential.

𝑉 =
𝐸

𝑄

p

In an electric field, the kinetic energy gained by a charge moving within the 
field is given by,

𝐸 = 𝑉𝑄k
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Uniform fields
+400 V -400 V

+ -

The strength of a uniform electric field is a measure of how rapidly it changes 
the potential over distance.

𝐸 =
𝑉

𝑑

Unit of Electric field strength: 𝑁 𝐶−1

                          or 𝑉 𝑚−1

Equipotentials.

As we move through an electric field, the 
electrical potential changes from place to 
place. Those locations that all have the 
same potential can be connected by lines 
called equipotentials.
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Concept Learning questions.

• In an X-ray machine there is a potential difference of 50 000 V 
between a cathode and an anode. These electrode plates are 20 
cm apart. What is the electrical field strength between the plates?
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Millikan’s oil drop experiment
Millikan's oil drop experiment, conducted by 
Robert A. Millikan in 1909, determined the 
charge of the electron. In this experiment, 
tiny oil droplets were sprayed into an electric 
field between two charged plates. By 
adjusting the voltage, Millikan was able to 
suspend individual droplets in mid-air. Using 
Stokes' law and the balance of gravitational 
and electric forces, he calculated the 
elementary charge of an electron to be 
approximately 1.6 × 10⁻¹⁹ coulombs, 
confirming the quantization of electric 
charge.

www.tutorfor.co

http://www.tutorfor.co/


Concept Learning Questions.

The terminal velocity v of an oil droplet was measured as it fell a 
known distance in air when the plates were uncharged. Stokes' law 
was then used to determine the radius r of the oil droplet. Upthrust 
was ignored.
  

Derive an expression for the charge of oil drop.
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Radial Electric fields

+

A charged particle inside a charged sphere would experience no 
resultant force and so there is no electric field. The overall effect of all 
the charges on the sphere cancel out within the sphere itself.



Concept Learning Questions.

What is the electric field strength at a distance of  2 × 10−8 𝑚  from 
a proton?
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Draw equipotential lines on the following diagrams.
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Concept Learning Questions
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Potential in a radial electric field
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Coulomb’s Law
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Concept Learning Questions
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θθ
Two ideal spheres, each with a mass of 3 grams, are 
suspended from vertical strings of equal length. The spheres 
are equally charged and repel each other, making an angle of 
30 degrees to the vertical. Find the magnitude of the charge 
on each sphere.

10 cm
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More questions.
01)

02)
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03)

04)
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05)

Answers:
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