EC 233 ELECTROMAGNETIC FIELDS
(ECE III SEMESTER)

UNIT IV – MAGNETIC FIELD IN FERROMAGNETIC MATERIALS
2  MARKS QUESTION & ANSWERS

1. Classify the materials depending on their magnetic properties.



The materials are classified based on their magnetic properties as follows,

a) Diamagnetic 

b) Paramagnetic

c) Ferromagnetic
            
The materials having slight magnetic properties are called diamagnetic 
materials, in which the magnetization is opposite to the applied field.  If the 
magnetization is in the same direction as the applied field, such materials are called as paramagnetic materials.  The materials which show strong magnetic effects, are called the ferromagnetic materials.

2. How will you identify the type of a magnetic material?


The magnetic materials can be identified using the relative permeability((r).


If (r
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 1, the materials are diamagnetic


If (r
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 1, the materials are paramagnetic

If (r>>1, the materials are ferromagnetic

3. What is a magnetic dipole?



Two equal and opposite magnetic poles separated by a small distance in the form of a bar magnet is called magnetic dipole.

4. What is magnetization?



The alignment of the magnetic dipoles along the direction, in which magnetic field H is applied is called magnetization.  It is also equivalent to the dipole moment per unit volume.
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Therefore, 
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Where, Qm is the pole strength, A is the area of cross-section of the bar magnet and ‘l’ is the length of the bar magnet.

5. Define magnetic susceptibility.



Magnetic susceptibility is defined as the ratio of magnetization to magnetic field intensity.
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6. Give relation between relative permeability and magnetic susceptibility.



The relative permeability and magnetic susceptibility are related as,
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7. What is inductance?



The inductance is defined as the rate of total magnetic flux linkage to the current through the coil and is generally denoted by the symbol L.  The device which possesses this property is called inductor.
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8. Give the expression for the inductance of a solenoid.



The solenoid of length l and number of turns N has an inductance given by,
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where (0 is the permeability of free space and A is the area of turn of coil.

9. Give the expression for the inductance of a toroid.



The toroid with N number of turns, has an inductance given by,
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Where (0 is the permeability of free space, Rm is the mean radius of the toroid and r is the mean radius of the coil.

10. What is the inductance of a co-axial cable?



The inductance of a co-axial cable is given by,
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where (0 is the permeability of free space, ‘b’ is the radius of the outer cable and ‘a’ is the radius of the inner cable.

11. Give the expression for the energy and energy density for an inductor.



The energy stored in an inductor is,
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The energy density is,
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or 
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12. What is a magnetic domain in a ferromagnetic material?



The atomic magnets in a ferromagnetic substance tend to orient themselves parallel to each other over a particular region.  These regions are called magnetic domains.

13. When do we say that magnetic saturation has reached in a ferromagnetic material?



If the magnetic field is applied, the domains get aligned with the field and when all domains get aligned, it is said that magnetic saturation is reached.

14. What is induced magnetization?



The magnetization which appears only in the presence of an applied field may be called as induced magnetization.

15. What is remanence?



The value of flux density which is present in a ferromagnetic material even after the applied field is removed is called the remanence or retentivity or residual flux density.

16. What is hysteresis?



The magnetization curve or B-H curve of a ferromagnetic material shows that the path traced is different for increasing and decreasing of H.  This effect is called the hysteresis.

17. What is coercive force?



To eliminate the residual flux density in a ferromagnetic material, we need to apply magnetic field in the opposite direction of the residual flux density.  This value of magnetic field is called the coercive force.
18. Give the expression for reluctance.



The reluctance is given by,
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where l is the length of the magnetic path, A is the area of cross-section of the magnetic path and ( is the absolute permeability of the medium.
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