1ST  June, 2020 	JESUS AND MARY SCHOOL AND COLLEGE		  Module3
CLASS 12
PHYSICS
PERMITTIVITY OF SPACE
What is Permittivity?
It is the property of every material, which measures the opposition offered against the formation of an electric field. Represented by the Greek alphabet ϵ. It tells the number of charges required to generate one unit of electric flux in the given medium. Following is the table for its mathematical form and SI unit:
	Mathematical expression
	 =Electric displacement/Electric field intensity

	SI unit of permittivity
	Faraday/meter


The vacuum characterizes the least possible value of Permittivity. This is commonly referred to as Permittivity of Free Space or electric constant. Denoted by ϵ0 and has the value 8.85✕ 10-12 Faraday/meter. The opposition against the formation of electric field lines is evident in dielectrics too. The permittivity of a dielectric is represented by the ratio of its absolute permittivity to electric constant and is commonly called relative permittivity. It is a dimensionless quantity and is given as:
	εr=ε/ε0


Where,
· ϵ0 is the electric constant
· ϵr is the relative permittivity
· ϵ is the absolute permittivity of that material
Using Coulomb’s law, The magnitude of the electrostatic force between two point charges q1 and q2 separated by a distance r in free space can be calculated using relative permittivity (ϵr). By taking “the ratio of electrostatic force (Fa) between two point charges separated by a certain distance in air or vacuum to the electrostatic force(Fm) between the same two point charges separated by the same distance in a medium.” It is expressed as:
	εr=Fa/Fm


Where,
· Fa=1/4πε0        q1q2r2
· Fr=1/4πε0εr     q1q2r2
The S.I unit of permittivity of free space (ϵ0​) is:
permittivity of free space ϵo​
F=1/4πϵo​​​  q1q2r2 unit of q is C, unit of F is Newton and unit of r is m
 So the unit of ϵo​ is C2N−1m−2

· SHORT QUESTIONS WITH ANSWERS
Q1. Define dielectric constant of a medium.
Ans: Dielectric constant of a medium is the ratio of permittivity of the medium to the permittivity it of vacuum.
Ques2. If the air medium between two charges is replaced by water, what change you expect in the electrostatic force and why?
Ans:   ϵr
The force decreases by ϵr times.
 Ques3.What is a dielectric material? State their property.
Ans. Dielectrics are the insulating materials having electric dipole moment permanently or temporarily by applying the electric field. These are mainly used to store electrical energy and used as electrical insulators. All dielectrics are electrical insulators. But all electrical insulators need not to be dielectrics. Dielectrics are non-metallic materials of high specific resistance and have negative temperature coefficient of resistance.

Difference between gravitational force and electrostatic force in tabular form
The basic difference between gravitational and electrostatic force is that: Gravitational force is the force by which earth attracts other objects by mass. It is a conservative force. While electrostatic force is the force of an object due to charge. It is also conservative force. These two forces belong to the four fundamental forces of nature.
Now!
We see the difference between gravitational force and electric force in tabular form.

Gravitational force Vs Electric force
	 Gravitational force
	 Electrostatic force

	It is a force of an object due to its mass.
	It is a force of an object due to charge.

	It is the very strong force as compared to the electric force.
	It is very weak force as compared to Electric force.

	It is only attractive.
	It is attractive as well as repulsive.

	 It does not depend on the medium.
	It depends on the medium.

	 Its constant is “G”.
	Its constant is “K”.

	It originates from the mass.
	It originates from the charge.

	Its formula is:
[image: ]
	It’s formula is:
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WORKSHEET 3
Ques1.Why dielectric constant of an insulator is greater than1?
Ques2.What is the value of dielectric constant of conductor?
Ques3. State the applications of dielectric material?
Ques4. A dielectric is always an insulator. But an insulator is not necessarily a dielectric. State True/False.
●   MCQ TYPES

Q1. Identify a good dielectric.
	a) Iron
	b) Ceramics
	c) Plastic
	d) Magnesium

Q2. A dielectric can be made a conductor by
	a) Compression
	b) Heating
	c) Doping
	d) Freezing


Q3. A non-conducting medium can have dielectric constant K as
a)  -3
b)  0
c) 0.7
d) 6.0

Q4. Dielectric constant K cannot be equal to (for a non -conductor)
a) 2
b) 50
c) 1000
d) infinity

Q5.  If two charges separated by some distance are kept in kerosine oil in place of air, the force acting between them will
a)  Decrease
b)  Increase
c)  Remain same
d)  Become zero
Q6. Two point charges are kept first in air and then in medium of dielectric constant K at the same distance the ratio of forces acting between is
a) 1:K
b) K:1
c) 1:K2
d) K2:1

Q7. The ratio of gravitational force and electrostatic force acting between two electrons separated by some distance will be
a) 1043
b) 1039
c) 10-39
d) 10-43

Next topic-Electric field intensity continued…..
Note: Please do all work in your Note book which will be checked when School  reopens.
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