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Representation of Uniform Magnetic Field:
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Magnetic Dipole & Dipole Moment

Magnetic Dipole consists of two unlike poles of equal strength and separated by a small distance.

Eg . Bar magnet , a compass needle current loop.

Current Loop as a Magnetic Dipole & Dipole Moment:

I

B

Magnetic Dipole Moment is

m = I A  n

SI unit is A m2.

A

TIP:

When we look at any one side of the loop carrying
current, if the current is in anti-clockwise direction then
that side of the loop behaves like Magnetic North Pole
and if the current is in clockwise direction then that
side of the loop behaves like Magnetic South Pole.



Current loop as a magnetic dipole
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1) At a point on the axial line:
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i) If the observation point is  far away from the coil, then a << x. So, a2 can be neglected in comparison with x2.

B =
μ0 I a2

2 x3

Current loop as a magnetic dipole
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Current loop as a magnetic dipole

The expression is very similar to an expression obtained earlier for the electric field of a dipole. The similarity 
may be seen if we substitute,

which is precisely the field for an electric dipole at a point on its axis. 

The results obtained above can be shown to apply to any planar loop: a planar current loop is equivalent to a 
magnetic dipole of dipole moment m = I A, which is the analogue of electric dipole moment p. 

Note,
A fundamental difference : an electric dipole is built up of two elementary units, the charges (or electric monopoles). 
In magnetism, a magnetic dipole (or a current loop) is the most elementary element. 
The equivalent of electric charges, i.e., magnetic monopoles, are not known to exist



Magnetic Dipole Moment of Revolving Electron
The electron of charge (–e) performs uniform circular motion around a stationary heavy nucleus
of charge +Ze. 



Magnetic Dipole Moment of Revolving Electron



Magnetic Dipole Moment of Revolving Electron



Magnetic Dipole Moment of Revolving Electron



Numerical
Question: A circular coil of N turns and diameter d carries a current I. It is unwound and rewound 
to make another coil of diameter 2d, current I remaining the same. Calculate the ratio of the 
magnetic moments of the new coil and the original coil.
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MCQ Questions

1. A current loop in magnetic field 
(a)Experiences a torque whether the field is uniform or non -uniform in all orientations.
(b)Can be in equilibrium in one orientation 
(c)Can be in equilibrium in two orientations, both the equilibrium states are unstable.
(d)Can be in equilibrium in two orientations, one stable while the other is unstable.

2. Assertion: Magnetic moment of helium atom is zero. 
Reason: All the electron are paired in helium atom orbitals.Reason: All the electron are paired in helium atom orbitals.



MCQ Questions
1. A current loop in magnetic field 
(a)Experiences a torque whether the field is uniform or non -uniform in all orientations.
(b)Can be in equilibrium in one orientation 
(c)Can be in equilibrium in two orientations, both the equilibrium states are unstable.
(d)Can be in equilibrium in two orientations, one stable while the other is unstable.
Answer: (d) Can be in equilibrium in two orientations, one stable while the other is unstable

2. Assertion: Magnetic moment of helium atom is zero. 
Reason: All the electron are paired in helium atom orbitals.
Answer: AAnswer: A
Solution:
Helium atom has paired electrons so their electron spin are opposite to each other and hence its net magnetic moment is zero.
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