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B 0.8

H = i amx107 xgop ~ (20 AT/mM
Path = ngzmg:ss cm=0.33m
AT required = Hx[=796 x 0.33 =263
0.8
Cast Iron Path, H = A 107 <166 - 3835 AT/m; path = 0.33 m
Atrequired = 3835 x0.33 = 1265
Total At required = 255 + 263 + 1265 = 1783 AT

1.20 Magnetic Hysteresis

It may be defined as the lagging of magnetisation or induction flux density (B) behind the magnetising
force (H). Alternatively, it may be defined as that quality of a magnetic substance, due to which energy is
dissipated in it, on the reversal of its magnetism.

Let us take an unmagnetised bar of iron AB and magnetise it by placing it within the field of a solenoid,
shown in figure (a). The field H (= NI/I) produced by the solenoid is called the magnetising force. The value of H
can be increased or decreased by increasing or decreasing current through the coil. Let Hbe increased in steps
from zero up to a certain maximum value and the corresponding values of flux density (B) be noted. If we plot the
relation between Hand B, a curve like OA, as shown in figure, is obtained. The material becomes magnetically
saturated for H = OM and has at that time a maximum flux density of B, established through it.

(@ (b)

If His now decreased gradually (by decreasing solenoid current), flux density B will not decrease along
AO, as might be expected, but will decrease less rapidly along AC. When H is zero, Bis not but has a definite
value B, = OC. It means that on removing the magnetising force H, the iron bar is not completely demagnetised.
This value of B (= OC) measures the retentivity or remanence of the material and is called the remanent or
residual flux density B, .

To demagnetise the iron bar, we have to apply the magnetising force in the reverse direction. When His
reversed (by reversing current through the solenoid), then Bis reduced to zero at point D where H = OD. This
value of H required to wipe off residual magnetism is known as coercive force (H,) and is a measure of the
coercivity of the material.
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Solution:
|- uN°A _ 4mx107” x(1o3)f3x10x10‘4 _ 1oen
lg 1x10
(i) Here, dI/dt = 25 A/s, dL/dt = 0 because armature is stationary.
aE ar
i i 126 x 10x 10° x 15=0.315W
(ii) Here, dL/dt= 100 H/s, dl/dt = 0 because current is constant
dE 1 ,dL 1 50
— = —["—=—(20%x10 x100 =
o Rl 5 ) 0.02W
=0 s SN
@ Assignment C) f.evo Vo

Q.4 A magnetic circuit with relative permeability of
100 has a core cross-sectional area of 5 cm?
and mean core length of 25 cm. The coil has
120 turns with an mmf of 1000 AT. The magnetic

Q.1 Assertion (A) : In an electric circuit, the current
is due to the presence of electromotive force.
Reason (R) : In a magnetic circuit, the magnetic
flux is due to the presence of a magnetomotive

force. core flux is
(a) Both A and R are true and R is a correct (@) 0.75mWb (0) 1 mwb
(c) 0.05 mWb (d) 0.25 Wb

explanation of A.
(b) Both Aand Rare true but Ris notacorrect Q5  Match List-I (Magnetic quantities) with List-Il

ex.planation of A (Units) and select the correct answer using the
(c) Ais true but R is false. codes given below the lists:
(d) A is false but R is true. List-1 List-11
Q.2 Assertion (A): Leakage flux has a path A. Permea.bilit.y _ _ 1. Wb ,
dominated through the surrounding air. B. Magnet!c field intensity 2. Wb/m
Reason (R): Leakage flux may be defined as C. Magnetic flux 3. H/m
D. Magnetic flux density 4. Amp.-turns/m

that flux which does not follow the intended path

in a magnetic circuit. Codes:
(a) Both A and R are true and R is the correct A B C D
explanation of A @ 4 3 1 2
(b) Both A and R are true but R is not the correct (k) 3 4 1 2
explanation of A © 4 2 3 1
(d 8 1 2 4

(c) Ais true but R is false
(d) Ais false but R is true Q.6 “In all cases of electromagnetic induction, an
induced voltage will cause a currentto flow in a
closed circuit in such a direction that the

|tsllength ata Cfon.stant speed Of,30 m/s in & magnetic field which is caused by that current
uniform magnetic field of flux density 1.2 T. The will oppose the change that produces the

emf induced in case the conductor motion is current”, is the original statement of
normal to the field flux is

Q.83 Aconductor 20 cm long moves at right angle to
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Lenz’s Law

Fleming’s law of induction
Ampere’s circuital law

Faraday’s law of magnetic induction

a
b
c
d

= = =
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Q.7 Match List-l (Electric Circuit) with List-II
(Magnetic Circuit) and select the correct answer
using the codes given below the lists:

List-I List-II
A. Current 1. Magnetic flux density
B. Conductivity Magnetic field intensity
C. Electric field 3. Magnetic flux

N

intensity
D. Currentdensity 4. Permeability
Codes:
A B CD
@2 4 3 1
)3 4 2 1
)2 3 4 1
d3 1 2 4

Q.8 One 800-turn flat coil with an area of 5 x 102 m?
is rotating in a magnetic field of flux density
60 mWb/m? at 1500 rom. The value of induced
emf in the coil if the plane of the coil is parallel

to the field is
(a) 375V (b) 288V
(c) 392V (d) 377V
Answer Key :
1. (b) 2. (a) 3. () 4, (d) 5. (b)
6. (a) 7. (b) 8. (d)

Student's

Assignments Explanations

EMF L
1= = (for an electric circuit)

o= MMF
Redactance
(for a magnetic circuit)

2. (a)

oo racace P

MEBDE ERSYH

3. (c)
Given, 0 =
~.emfinduced = B[ v sinf
=1.2x 0.2 x 30 x sin90°
= 7.2 volt

4. (d)
Given, u, = 100, a=5cm? /=25cm, N=120
turns, NI = MMF = 1000 AT
We know that,

Flux = MMF
R
NI NI-pguA
Ll
Mokt A
1000x 4 x 107" x100x5x 10~
or, Flux = >
25x10
= %"mo-“ =0.25 mWb
5. (b)
~ M(Ampere-turnj
o metre
o= B.A.
or = ¢ (Wb/m?)
’ A
0 has a unit of Wb; permeability, u has unit of
Henry/m.
6. (a)
7. (b)
8. (d)

Emfinduced, e= Now
Here, 0= BxA
60 x 108 x5x 102

_ 3% 103 Wb
And, o= 2EN = 2mx1800 g oo
60 60

Given, N = Number of turns = 800
So, emfinduced,
e = 800x 3x10°x50m =377 volt
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