


Chapter 21 : Electric Charge and Field

* There are two types of charges in nature "Positive" and "negative".

* Like charges repel each other , opposite charges attract each other.

* The electric charge is conserved in any interaction.

* In conductors charges can freely flow
,

in insulators they cannot.
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Experimentally determining the proportionality constant 17 , we have
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Determine the components of 1 :

Ex = Fancosso z(Ikon) cossoion , Faly =Fan sin 30
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Summing the the vectors component by component,

Ex = Fyex = 120N and Fy = #32 +Eny = 33ON-zON = 260N

F= (Ex + =j2)"DON and O-can" (Fy/EX) =⑮



Two point charges are separated by a distance of 10.0 cm. One has a charge 
of -25 μC and the other +50 μC. (a) Determine the direction and magnitude of 
the electric field at a point P between the two charges that is 2.0 cm from 
the negative charge. (b) If an electron (mass = 9.11 x 10-31 kg) is placed at 
rest at P and then released, what will be its initial acceleration (direction and 
magnitude)?

Electric Field :

Ex=e , En = 19 Ex-1
-
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For a single point charge : E=Edi

Force on a chage particle in E. field : F =q

· For a positively charged Particle ,
E and I are in the same direction

* For a negatively charged particle and are in opposite directions .

#Y21 . 6 : Calculate the magnetude and direction of the electric field at a point P

which is so ca to the right of a Point charge Q = -3. 0 x 10
%
C.

E = 1(9 .0x10Nm2/)
(3 .0x1

E = 3
. 0 x 105N/L magnitude

* The field E is toward the Charged Particle Q
.

*,Y



Example 21-8: above two point charges.
Calculate the total electric field
(a) at point A and
(b) at point B in the figure due to both
charges, Q1 and Q2.
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Electric field of a continuous charge distrubition :

dE= E =JdE#Need a separate integral for each component



Electric field lines :

If you have a dipole , two opposite charges in sign

· * E
.
field field rector

will be always targent to

Es
Electric field lines starts on the electric field lines !
Positive charges and end on

negative charges.

* The number of lines starting on a positive change is proportional to the amount of change.

* The electric field is stronger where the lines are closer together.

*The net charge on a conductor * The electric field is always perpendicular

resides on its outer surface. So the surface of a good conductor.

Static field in a conductor is

always Zero.

Motion of a charged particle in electric field:

The force on a charged particle in field:=,=



21-14: An electron (mass m = 9.11 x 10-31 
kg) is accelerated in the uniform field
(E = 2.0 x 104 N/C) between two parallel 
charged plates. The separation of the plates is 
1.5 cm. The electron is accelerated from rest 
near the negative plate and passes through a 
tiny hole in the positive plate. (a) With what 
speed does it leave the hole? (b) Show that 
the gravitational force can be ignored. 
Assume the hole is so small that it does not 
affect the uniform field between the plates.

21-16: Suppose an electron traveling 
with speed v0 = 1.0 x 107 m/s enters 
a uniform electric field , which is at 
right angles to v0 as shown. Describe 
its motion by giving the equation of 
its path while in the electric field. 
Ignore gravity.
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Electric Dipole : -> ->

P = Ql

↳Dipole moment vector

Electric Dipole in E. field :

-
Quet = Q - Q = 0 = Fre = # + = 0

What about the torque?

t = EsioRetesinge = The sino = PEsino

=x

Electric Field due to a Dipole :

↳ a
E = E + E and Ex = E

-
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Recalling that P = R1 ,
E = undor1292

* Assuming ~ 1 :
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