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	Sl NO
	Physical quantity
	Electrostatics
	Magnetism

	1
	Fundamental quantity
	Charge ( q)
Unit: Coulomb (C)
	Magnetic pole strength (m)
Unit: A-m

	2
	Basic properties
	1.Charges Quantised



2.Like charges repels and unlike charges attracts
3.Conserved
4.Algebraic additive
5. Exist as monopole ( Separately we get positive and negative charges)
	1.Directive Property: Freely suspended bar magnet aligns approximately parallel to geographic NS direction
2. Like poles repels and unlike poles attracts
3.Exist in pairs ( Dipole)
4. It attracts magnetic substances
5. A magnet can induce magnetism in other magnetic substances

	3
	Coulomb’s law
	The force of attraction or repulsion between two point charges directly proportional to product of the charges and inversely proportional to square of the distance
[image: ]
k = =9 × 109 N m 2 /C -2
[image: ]



	The force of attraction or repulsion between two magnetic poles directly proportional to product of the pole strength and inversely proportional to square of the distance

F =k 
k =  = 10-7N/A or Tm/A





	4
	Field
	Electric field (E): Electric field at a point is defined as the force experienced by a test charge ( unit positive charge) placed at that point within the electric field region
 E = 
Unit : N/C  or V/m




	Magnetic field (B): Magnetic field at a point is defined as the force experienced by a test pole ( unit N- pole) placed at that point within the Magnetic field region
 B = 
Unit: Tesla (T)  or weber/m
Magnetic field strength B at a point r distance away from a magnetic pole of strength m

B =  

B = Magnetic field (Tesla )
M = Pole strength ( A-m)
R = distance from the pole ( meter)


	5
	Dipole length
	2a
	2l

	6
	Dipole moment
	Electric dipole moment (p) : It is defined as the product magnitude of either charge and dipole length
  p = 2aq
Unit: C m
p is a vector and direction is from - q to +q
	Magnetic dipole moment (M) : It is defined as the product of magnitude of either pole strength and dipole length
  M = 2al
Unit: A –m2
M is a vector and direction is S –pile to N-pole
Magnetic moment of a current loop
M = NIA
N = No of turns
I = Current
A = Area

	7
	Field at a point on the axial line due to dipole
	Electric field at a point on the axis of a dipole
[image: ]
If r>>a  then  r2 – a2 ≈ r2
         [image: ]
	Magnetic field at a point on the axis of a bar magnet
B =  

If  r >> l then  

B = 

	8
	Torque acting on a dipole placed in a uniform field
	Torque acting on a dipole placed in a uniform electric field
 = Ep sinθ
	Torque acting on a bar magnet  placed in a uniform magnetic field
 = MB sinθ

	9
	Field at a point on the equatorial line due to dipole
	Electric field at a point on the equatorial line of a dipole
[image: ]
At large distances (r >> a), this reduces to
                                [image: ]
	Magnetic field at a point on the equatorial line of a bar magnet
B =

At large distances (r >> l), this reduces to
B = 

	10
	Gauss’s theorem
	Total electric flux through a closed surface is equal to  times total charge enclosed
Ø = = 
	Total magnetic flux through a closed surface is equal to zero

Ø = = 0

	11
	Fiend lines
	Electric Fiend lines: It is defined as the path described by a freely placed test charge.
1. The field lines of a single positive charge are radially outward while those of a single negative charge are radially inward.
  
      [image: ]

2. Field lines start from positive charges and end at negative charges. If there is a single charge, they may start or end at infinity.
                           [image: ]

3.Tangent drawn at a point on the electric lines of force gives the direction of electric field at that point.
4. In a charge-free region, electric field lines can be taken to be continuous curves without any breaks.
# 5. Two field lines can never cross each other. (If they did, the field at the point of intersection will  have more than one direction, which is absurd.) 
                                               [image: ]

# 6. Electrostatic field lines do not form any closed loops. This follows from the conservative nature of electric field 
	Magnetic Field lines: It is defined as the path described by a freely placed test pole.
1.Magnetic monopoles does not exist
2. Field lines start from N - pole and end at S- pole. 

                           

3.Tangent drawn at a point on the electric field lines gives the direction of electric field at that point.
.
# 4. Two field lines can never cross each other. (If they did, the field at the point of intersection will  have more than one direction, which is absurd.) 

                                               

# 5. Magnetic field lines do not form any closed loops. This follows from the conservative nature of magnetic field 


	12
	Potential energy of a dipole placed in a uniform field
	Potential energy of an electric dipole placed in a uniform electric field
U = - pE ( cosθ1 – cos Ø2)
	Potential energy of an bar magnet placed in a uniform magnetic field
U = - MB ( cosθ1 – cos Ø2)
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F = torce (newton)
1 and gz = charges (coulomb)

r = distance between charges (meter)
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E = Electric field strength (volt / meter)
r = distance from a point charge (meter)

q = point charge (coulomb)
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= total charge (coulomb)
= charge on one electron (coulomb

= number of electrons




