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Magnetic Field Lines and Magnetic Flux

Magnetic Field: Magnetic Field is defined as the space around a magnet(or moving charge or current 
carrying conductor) with in which its influence can be experienced.

Magnetic Field Lines:
• Magnetic field lines are the path around magnet along which an isolated north pole would move if it is 

free to do so.

•  Magnetic field lines is a line such that a tangent drawn at any point on it, gives the direction of magnetic 
field at that point.

• A magnetic field lines are continuous curves, starting from north pole of magnet that terminate to south 
pole externally and S- pole to N-pole internally.
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1. A magnetic field line is a closed and continuous curve.
2. Magnetic field line is directed from the north pole to south pole outside a 

magnet and from south pole to north pole inside a magnet.
3. The magnetic field lines are crowded in the region where the field is strong. The 

closeness or density of field lines is directly proportional to the strength of 
magnetic field.

4. Magnetic field lines are parallel and equidistant in uniform magnetic field.
5. The tangent drawn at any point in the field lines gives the direction of magnetic 

field strength at that point.
6. The magnetic field lines never intersect to each other, if they do so there will 

be two direction of magnetic field at the point of intersection, which is not 
possible.



 SCIENCE/MANAGEME
NT/
HUMANITIES/LAW

+2
Magnetic Flux
 



 SCIENCE/MANAGEME
NT/
HUMANITIES/LAW

+2

Unit and dimension of Magnetic Flux
•  

•  
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Oersted Experiment

▪ In 1820, Oersted discovered that a magnetic needle placed near a current carrying wire 
was deflected. The deflection of the needle was in opposite direction when the direction of 
current in the wire was reversed.

• According to oersted when a current passes through the wire, the space around it gets 
magnetized and the magnetic field is set up around the wire. The deflection in the comas 
needle is due to the magnetic field set up around the current carrying wire.

• He also stated that when the direction of current in the wire is reversed the direction of 
compass needle is in opposite direction.

• The phenomena of production of magnetic field around a conductor by passing a current 
through it is Oersted’s Discovery.
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• ii) Maxwell cork screw rule: 

•  According to this rule, if a right handed cork screw is rotated so that it 
moves in the direction of flow of current through the conductor, then 
the direction of the rotation of the screw gives the direction of magnetic 
lines of force. This rule is illustrated in Fig. 
(iii) Fleming’s left – hand  rule: 
• This rule gives the direction of magnetic force experienced by a moving charge in a magnetic field.
• It states that, “if the thumb, forefinger and 
middle finger are stretched mutually perpendicular
to each other such that the middle finger points 
to the direction of the current , the fore finger points 
to the direction of magnetic field and thumb points 
to the direction of force experienced by the conductor”. 
This rule is illustrated in Fig.  
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Special case

•  
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Force on current carrying conductor

 

F



 SCIENCE/MANAGEME
NT/
HUMANITIES/LAW

+2

  

Torque on a rectangular coil in a Uniform Magnetic field
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Torque…..
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 special cases

•  
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Moving coil galvanometer

•  
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Contd….
•  
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Sensitivity of Galvanometer

•  
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Voltage Sensitivity:

•  
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Advantage of moving coil galvanometer 

•  
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Hall Effect

When a magnetic field is applied to current carrying conductor, a voltage is developed 

across the specimen in the direction perpendicular to both the current and magnetic 

field. This effect is called hall effect.



 SCIENCE/MANAGEME
NT/
HUMANITIES/LAW

+2
Hall Voltage
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Hall Constant
•  
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Hall Probe

• Hall probe is an instrument which is used to measure the magnetic flux density 
between two magnet based on the Hall effect and commonly called hall sensor

• Uses:
i) Non contact or contactless signal transmitter.
ii) Magnetic field cameras
iii) Determination of layer thickness
iv) Position detection of moving permanent magnet.
v) Automotive industry (door locking system, gear shift etc)
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Magnetic field of a moving charge

•  



 SCIENCE/MANAGEME
NT/
HUMANITIES/LAW

+2
Biot and Savart law
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Vector form
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Application of Biot savart law
(i) magnetic field at the centre of current carrying coil
•  
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(ii) Magnetic field at the axis of current carrying coil
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(iii) Magnetic field due to a straight current carrying conductor
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(iv) Magnetic field at the axis of solenoid
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Derivation

•  
c
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Ampere’s Law

•  
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Application of Ampere’s Law

(i) Magnetic field due to straight current carrying conductor
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(ii) Magnetic field due to current carrying solenoid
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(iii) Magnetic field due to current carrying toroid
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Helmholtz Coil

•  
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Force between two parallel current carrying conductor
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Numerical Problems
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Numerical Problems
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Numerical Problems
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Numerical Problems
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Numerical Problems
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Numerical Problems
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  Any questions or doubts?
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