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TOPIC- ELECTRIC CHARGE
Electric charge is a physical property of matter that causes it to experience a force when kept in an electromagnetic field. Positive and negative are the two types of electric charges, commonly carried by charge carriers protons and electrons. When the net charge of an object equals to zero, the object is said to be neutral. The movement of electric charges are responsible for the production of one of the many types of energy known as electrical energy.
Electric Charge is defined as,
The property of subatomic particles that causes it to experience a force when placed in an electromagnetic field.
The study of electricity is divided into 3 different branches as:
· Electrostatics: It is the study of the force that acts between point charge.
· Electromagnetism: It is the study of the forces that act on the charges that are in motion.
· Electric Current: It is the study of the form of energy that is associated with the flow of charge.
How is Electric Charge Measured?
The electric charge is measured using coulomb. 1 coulomb is the quantity of charge transferred in one second. Given by:
	Q = I.t


Where,
· Q is the electric charge
· I is the electric current
· t is the time.
	Definition
	The physical properties of matter which allows it to experience a special kind of force when kept under the influence of the electromagnetic field is called Electric Charge

	Symbol
	Q

	Formula
	Q = I.t

	SI unit
	Coulomb

	Other units
	Elementary charge

	
	faraday

	
	ampere-hour



Types of electric charge
Two kinds of electric charges are there
· positive(+) charge
· negative(-) charge
· Neutral do not refer to the third type of charge, but it is a region between the positive and negative charges.
Suppose if there are identical positive and negative charges and their sum will be zero. This means they are electrically neutral.
Properties of Electric Charge
The various properties of charge include the following:
· Additivity of Electric Charge
· Conservation of Electric Charge
· Quantization of Electric Charge






EXPLANATION-
Additivity of Electric Charge
Let us consider a system of charges containing three point charges with magnitude q1, q2 and q3. In such a system, the total charge of the system can be obtained by algebraically adding the three charges.
[image: 10]
These charges have magnitude but no direction, are scalar quantities and are treated like real numbers during conducting any operation. For a system containing n particles, the total charge of the system can be written as,
[image: 11]
We note that the charge can either be positive or negative and the operation takes the sign of the charge into consideration.
Conservation of Electric Charge
According to the principle of conservation of charges, the charges are neither created nor destroyed; they are only transferred from one body to the other. For example, when two objects, one having some charge and the other having no charge are made to come in contact with each other, the charge is transferred from the object possessing some charge to the object possessing no charge until the charged is equally distributed over the whole system. Here, no charge is created or lost and is only transferred from the one possessing an excess of charge to the other possessing a deficit.
Quantization of Electric Charge
According to the principle of quantization of electric charge, all the free charges are integral multiples of a basic predefined unit which we denote by e. Thus, the charge possessed by a system can be given as,
[image: 12]
Where n is any integer (zero, a positive or a negative number) and e is the basic unit of charge, that is, the charge carried by an electron or a proton. The value of e is 1.6 × 10-19C.




NUMERICALS –

Q1 (i) ‘electric charge of a body is quantised’, explain the statement.
(ii) While dealing with macroscopic i.e., large scale charges we can ignore quantisation of charge. Why?
Soln.:
(i) The ‘electric charge of a body is quantized’ means that only integral (1, 2, …n)  numbers of electrons can be transferred from a body to another.
Charges cannot get transferred in fractions. Hence, the total charge possessed by a body is only in integral multiples of electric charge.
(ii) In the case of large scale or macroscopic charges, the charge which is used over there is comparatively too huge to the magnitude of the electric charge. Hence, on a macroscopic level, the quantization of charge is of no use Therefore, it is ignored and the electric charge is considered to be continuous.
Q2-How many electrons are present in one Coulomb of charge?
Using the formula, Q = ne, we get
n=Qe
n=11.6×10−19
Therefore, n = 6.25 x 1018

Q3-What happens to the radius of a soap bubble if the charge of the soap bubble is negative?
The radius of the soap bubble increases due to repulsive force as the charge of the soap bubble is negative.
Q4- Is it possible to have a charge of 1.6 x 10-20 C value?
No, it is not possible to have a charge of 1.6 x 10-20 C value because it is 1/10 of an electronic charge and hence it is not an integral multiple.
Q5-Consider two copper spheres with same radius but one is solid and the other is hollow. Which copper sphere is having greater charge?
Both the copper spheres will have equal charge as the charges reside on the surface of the material. Since both the spheres are having the same radius, they will have equal charge.

ASSIGNMENT-

Q.1      Two insulated charged copper spheres A and B of identical size have charges qA and −3qA respectively. When they are brought in contact with each other and then separated, what are the new charges on them?

Q.2       Consider the situation shown in the figure. What are the signs of q1 and q2?

[image: 200_v3]
Q.3       Two identical metallic spherical shells A and B having charges + 4 Q and – 10 Q are kept a certain distance apart. A third identical uncharged sphere C is first placed in contact with sphere A and then with sphere B, then spheres A and B are brought in contact and then separated. Find the charge on the spheres A and B.
NOTE-  Please do all this work in your old note book which will be checked when School re-opens.
***************************
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