Q.2.
Ans:
1.

1.
111.

V.

Explain: Atoms are electrically neutral.

Matter is made up of atoms which in turn
consists of elementary particles proton,
neutron and electron, ,

A proton is considered to be posiﬁvely |
charged and electron to be negatively charged.
Neutron is electrically neutral Le., it has no
charge.

An atomic nucleus is made up of protons and
neutrons and hence is positively charged.
Negatively charged electrons surround the
nucleus so as to make an atom electrically
neutral.




*Q.9. Whatis the magnitude of charge on a electron?
Ans: The magnitude of charge on an electron |

16x 107" C.

Q.10. What is quantization of charge?

Ans:

L Protons (+ve) and electrons (—ve) are the
charged particles constituting matter, hence the
charge on an object must be an Integral multiple
of+eie., q==ne, wheren is an Integer.

I.  Charge on an object can be increased or
decreased in multiples of e. 0

. It is because, during the charﬁng process an
Integral number of electrons can be transferred
from one body to the other body. This 1s
known ag quantization of charge or discrete
nature of charge.
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A poj S .
arep()lnt .cf.large IS a charge whose dimensions
¢ negligibly smayj compared to its distance
'Om another bodijeg

Coulomb’s law  explains the interaction
between charges at rest.

.17. State and explain Coulomb’s law of electric

ns:

charge in scalar form.

Coulomb’s law:

The force of attraction or repulsion between

two' point charges at rest s directly

proportional to the product of the magnitude of
the charges and inversely proportional to the
square of the distance between them. This force

acts along the line joining the two charges.




0.18.

Ans:

*Q.19.

Ans:

1.

Fxplanation:

: < At rest
[ et g and @ be the two point charge

with each other and separated hy 2 distance r,_
b i< the magnitude of electrostanc force of
attraction or repulsion hetween them

According to Coulomb’'s law
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F -k

where. K is the constant of proportionality
which depends upon the units of F. qi. qo. 7
and medium in which charges are placed.

State conditions for electrostatic force to be
attractive or repulsive.

The force between the two charges will be
attractive. 1f the charges are unhke (one
positive and one negative).
The force between the two charges will be
repulsive, af the charges are similar (both
positive or both negative).

What is relative permittivity?

Relatve permittivity or dielectric constant is
the ratio of absolute permittivity of a medium
to the permuttivity of free space.

Itis denoted as K or ¢,.

e, Korg, = =

It 1s the ratio of the force between two point
Charges placed a certain distance apart in free
space or vacuum o the force between the
same two pomnt charges when placed at the
same distance in the given medium,

: b

1e, Korg, = —2mum

[U1s also called as specific inductive capacity
or dielectric constant
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Let q; and q; be the two similar point charges

situated at points A and B and let r2 be the
distance of separation between them.

The force Fu exerted on qz by q is given by,

._)
1 A
Fa = qlq; X I'12
47t80 |r12|

where, r1, is the unit vector from A to B.

Fa acts on q, at B and is directed along BA,
away from B.



1.

1v.

V1.

_ Chapter 10: Electrostatics

- L0 0
Slmllarly, the force F,, e;'(’erted on q; by q, is

giVCIl by, Eu = I 9.9, x ;,21 g
dne, |,

where, r2 is the unit vector from B to A. Fi,
acts on q; at A and is directed along BA, away

from A.
The unit vectors ri. and ry are oppositely

A

directed 1.e., ri2 = —r2

Hence, F21=—Fn
Thus, the two charges experience force of

equal magnitude and opposite in direction.
These two forces form an action-reaction

pair.
As F», and Fp act along the line joining the
two charges, the electrostatic force 1s a

central force.



Q.33. State and explam prmclple of superposition.

Ans: Statement: When a number of charges are
interacting, the resultant force on a particular
charge is given by the vector sum of the forces
exerted by individual charges.
Explanation:

1. Consider a number of point charges q1, 92, 43
...... kept at points A, Ag, Az ...... as shown

in figure. - -

Fia

Pr1nc1ple of superposntlon
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The force exerted on the charge q; by q» 1s Fis

The value of F is calculated by ignoring the
presence of other charges. Similarly, force

Fi:, Fu can be found, using the Coulomb’s

law.

Total force F, on charge q; is the vector sum
of all such forces.

Fi=F.>+ Fis+ Fi.+....

where r21, 13 are unit vectors directed to qi
from q,, g3 respectively and r,,, r3; 14; are the
distances from q; to @, q3 respectively.

If q1, Q2, G3,...., Qn are the point charges then
the force F exerted by these charges on a test
charge qq is given by,

_)

Fuw = F.+ F,+ F~,+....+ F,

Where, r» iS a unit vector directed from the n"
charge to the test charge qy and r, is the

n

47[80 n=1 ré, 4

—

separation between them, In=r, r,
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Q.40.

Ans:

1.

111,

_ Explain th

e concept of electric field.

round a charge gets modif..
when a test chargesssss is brought in ..
region, it experiences 2 coulomb force. T‘.
region around a charged object in ’%‘hi»;':
coulomb force is experienced by amﬁhé;
charge is called electric field. - '
Mathematically, electric field is defined as the
force experienced per unit charge.

The coulomb force acts across an €mpty space
(vacuum) and does not need any intervening
medium for its transmission. i
The electric field exists around a charge
irrespective of the presence of other charges.
Since the coulomb force 1s a vector. the
electric field of a charge is also a vector and 1s
directed along the direction of the coulomb

force, experienéed by a test charge.

The space a

Define electric field. State its SI unit and
dimensions.

Electric field is the force experienced by a test
cl?arge in presence of the given charge ar the
given distance from it.

E= lim L
=g
SI unit: newton per coulomb (N/C) or volt Pef

metre (V/m). |
Dimensions: [L M T A—l]

——
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