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4. Magnetic Forces And Materials

No
L=— H
1
e The mutual inductance between two coils is defined as the ratio of induced magnetic

flux linkage in one coil to current through in other coil.

N
M= I_lz D12
TWO MARKS

1. What is the force exerted in a differential element
Force exerted on differential current element is, dF =1 dL X B
2. Define Torque.
The moment of a force or torque about a specified point is defined as the vector
product of the moment arm R and the force F. It is measured in Newton meter (Nm)
T=R XF
3. Define Magnetic Dipole Moment
The magnetic dipole moment is given by
m= (IS)ya@, A.m’
4. Write down the Classification of magnetic materials.
e Dia magnetic materials
e Para magnetic materials
e  Ferro magnetic materials
e Antiferro magnetic materials
e  Ferri magnetic materials
5. State Kirchhoff’s flux law
Kirchhoff’s flux law states that the total magnetic flux arriving at any junction in a
magnetic circuits is equal to the total magnetic field leaving that junction. Using this law
parallel magnetic circuits can be easily analyzed. Mathematically,

2.0=0
6. State Kirchhoff’s m.m.f law
Kirchhoff’s m.m.f law states that the reluctance m.m.f around a closed magnetic
circuit is equal to the algebraic sum of products of flux and reluctance of each part of the
closed circuits. For closed magnetic circuits,

ZM.M.F=Z¢ER

Kirchhoff’s m.m.f law can be alternatively stated as reluctance m.m.f around any closed loop
of the magnetic field strength and the length of each part of the circuit. Hence,

ZM.M.F=ZH.I

A new quantity reluctance (‘R) as the ratio of the magneto motive force to the total flux

R =
0
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. . Ampere. turn
The reluctance is measured in ———
weber
The resistance in electric circuit can be expressed in terms of conductivity G as
l
oS

Where | = length in meter
S = cross section area in m*
¢ = conductivity of the linear isotropic homogeneous material.

In case of magnetic circuit the reluctance
Rl
N
8. Define Permeance
In magnetic circuit the reciprocal of the reluctance is called Permeance denoted by P. The
Permeance is measured in Henries (H).
us

P=T

9. Find the maximum torque on a n 100 turn rectangular coil, 0.2 m by 0.3m, carrying a current
of 2A in the field of flux density 5 Wb/m*?
Solution:
Given
N =100
A =0.2x0.3=0.06 m2
I=2A
B =5 Wb/m2
Tax = NIAB
=100x2x0.06x5
Tiax = 60 N-m
10. Define Magnetic dipole
A small bar magnet with pole strength m and length 1 may be treated as small bar
magnet. A small current carrying loop is called a magnetic dipole.
11. What is magnetic dipole moment?
It is the product of current and area of the loop .Its direction is normal to the loop.
m=1xA
where m — magnetic dipole moment, I — current in the loop and A — Area of the loop.

12. Define magnetization.
It is defined as ratio of magnetic dipole moment to unit volume.
Magnetic dipole moment m

Volume Vv

13. What is the relation between relative permeability and susceptibility.
=1+ym
where

Ponjesly College Of Engineering 4.24 Electromagnetic Fields

AllAbtEngg Android Application for Anna University, Polytechnic & School



www.AllAbtEngg.com

4. Magnetic Forces And Materials

W, - relative permeability
xm - susceptibility
14. What are the different types of magnetic materials
According to their behavior ,magnetic materials are classified as diamagnetic
,paramagnetic and ferromagnetic materials.
15. Define m.m.f?
Magneto motive force of a magnetic circuit is equal to the line integral of magnetic field H
around the closed circuit.
m.m.f= [ H.dl = NI amp-turns.
16. Define Mutual inductance
The mutual inductance between two coils is defined as the ratio of induced magnetic flux
linkage in one coil to current through in other coil.
M = & 0
11 12
N, = Number of turns in coil 2.
¢12 = Magnetic flux linkage in coil 12

I,= Current through coil 1.
17. Write the relation between self inductance and mutual inductance
Relation between Mutual inductance and Self inductance

M=K|JLL,
where M - Mutual inductance
L, - Self inductance of coil 1,
L, - Self inductance of coil 2,
K - Coupling coefficient

18. Define self inductance
The self induction of a coil is defined as ratio of total magnetic flux linkage to the circuit
thro’ the coil

N¢
L= 2 (H)
where ¢ - Magnetic flux (Wb)
N - Number of turns
I - Current thro’ the coil.

19. What is the capacitance of a parallel plate capacitor?
The capacitance of a parallel plate capacitor is
AS(]SR

C=D

farads

Where
A — area of the capacitor
d — distance between the parallel plates
20. Write down the magnetic boundary conditions
e The normal components of flux density B is continuous across the boundary.
Bnl =Bn2
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21.

e The tangential component of field intensity H is continuous across the Ht1 = Ht2

Define Boundary conditions.
The conditions existing at the boundary of the two media when field passes from one

medium to other are called boundary conditions. The conditions existing at the boundary of the
two media when field passes from one medium to other are called boundary conditions.

QUESTION BANK
1. Derive the Force on a moving charge
2. Describe Force on a differential current element
3. Derive an expression for the inductance of solenoid.
4. Obtain the expression for torque on the closed circuit.
5. Obtain the expression for force between two current carrying conductors.
6. Explain about The nature of magnetic materials
7. Derive an expression for the inductance of co-axial cable.
8. Derive an expression for the inductance of toroid.
9. Explain about The magnetic circuit
10. What is the Energy stored in Magnetic fields
11. State and explain magnetization and permeability.
12. Obtain boundary condition between two magnetic materials.
13. Determine the inductance of a solenoid of 2500 turns wound uniformly over a length of
0.25m on a cylindrical paper tube , 4 cm in diameter .the medium is air
14. Obtain an expression for the Potential energy and forces on magnetic materials.
15. Derive an expression for the inductance of a transmission lines.
16. Find the magnetic field intensity at the centre O of a square loop of sides equal to 5M and
carrying 10A of current
s st s she sk s sfe skeoske sfeske skeskeske sk
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