Chapter 4 s NANCONE
Student Learning Ouw \j\\\
After compl , students will be able to:

* Descrils ‘he forces between ¥ ¥
magnetic poles and between
magnets and magnetic materials
[Including the use of the terms
north pole (N pole), south pole (S
pole), attraction and repulsion,
magrietised and unmagnetised]

¢ Describe induced magnetism |

« Differentiate between temporary
and permanent magnets

. Descnbe magnetic fields [as a reglon in WhICh a magnetlc poie e perie

State that the direction of the magnetnc fi 8d_ at E - rce on the'_

field is represented by the spacmg of the

. Explaln quahtatwely in terms of the dcmam theory of magnetlsm how matenals can be _
magnetised and demagnetise [stroking method heating, onentmg in north-southﬁ"___
direction and striking, use of a solenoid] | -

« Differentiate between ferromagnetic, paramagnetlc and diamagnetic matena!s by
~ making reference to the domain theory of magnetasm and the ef'fects of extemai
magnetic fields on these materlals] ' ' ' 5%

. Analyse apphcattons of magnets in recordlng technology [and Illustrate hew electromc._"
devices need to be kept safe from strong magnetlc fields] :

* State that soft magnetic materials (such as soft ;ron) can be used to provzde shleld‘ ng |
from magnetic fields

(’;’ O
Almost all of us are familiar wg:)h ,gﬁ% interesting

properties. In lower classes we ha ropertles You might
have also enjoyed a maﬁ eces of iron.



8.1 Magnetic Materials

Magnetism is a force that acts at a dlstance upon etic materials.
These materials are attracted to magn ts 1 alled magnetic

materials. Let us perform an ac erlals

perform thls aactwity

Each group should collect some items made
of different materials such as copper wire, nickel ring,
glass bottle, paper cllps, iron nail, eraser, wooden
ruler, plastic comb, etc. Place them on a table as shown
in figure. Bring the permanent magnet close to each
item one by one and observe which items are :
attracted by the magnet and which are not. Make a list of magnetic and non magnetn:
materials.

Materials such as tron, nickel and cobalt will be attracted by the 'gnet They are
magnetic materials. The materials such as brass, copper, wood, glase Iastlc are not
attracted by the magnet. They are called non eticateris

We will discuss d| fferen

% ' i etail later in this chapter.

For Your Information!

The teacher should facilitate each group to perform
this activity as per instructions.

R

1. Place some iron filings scattered on the < <= =
top of a card paper or a sheet of glass. e

2. Move a magnet beneath the card paper,
- glass or a plastic sheet as shown in the

figure. a\ke
3. Whatdoyou ob_s‘erve? crib uu‘

You must hav Gﬁbm filings following the movement of the

magne%m orce accounts for these movements. This activity

also shows that magnets can attract objects containing iron, etc. even if

they are notin direct contact with them.




8.2 Properties of Magnets

discussed above. The magnets al

propertles

The property of attracting aEne c m g@@%@s has been

North

East

horizontally through a string and allowed to
come to rest, it will point in north-south
direction. The end of the magnet that points
north is called the north magnetic pole (N)
and rhe end that points south is the south
magnetic pole (S) as shownin Fig. 8.1.

When two freely suspended bar magnets are
placed close to each other, the two north poles will

repel each other (Fig. 8.2). So will th ‘ “‘
IS placed

poles (Fig. 8.3).
However, if the
er the poles will
Ig. 8.5). We can say that Like

near the south
attract (Fig.

poles repel and unlike poles attract.

To identify whether an object is a magnet or
simply a magnetic material, we can bring its one end
close to any pole of a suspended bar magnet. If it is 2 -
attracted, then we can conclude that the end of the Fig. 8.5
object is either of opposite pole to that of the
suspended magnet or it is simply a magnetic material. Then we should bring the
same end of the object close to the other end of t ca ded magnet. If the
objectis again attracted, itis not a magn ﬁ%mtomatenal
If it is repelled by the o@ %&%m magnet, then the object is a

magnet.

repuls:on between the like poles is
a real test to identify a magnet.




o

If we break a bar rqa \; @

pieces, can we ge’o S/eparately? N

No, it is not po iece WI|| have its two
poles, i and S- pole Even if a magnet is
divided ‘into thousands pieces, each piece will be a
complete magnet with its N, and S-poles (Fig.8.6).

8.3 Induced Magnetism

Magnetic material such as iron or steel can be made a magnet. This is
known as magnetization. In other words, we can say that magnetism has induced
init. You can perform an activity to observe this fact.

Actlvlty 3

=y ~ The teacher should facilitate each group to perform this actwnty as per in ructaons *

1. Take a magnetic compass. Put it on a table and see w points north
ﬁ

- The N-pole of the needle is usually co@d

2. Place a bar magnet on the ta

to its N- pole In which d:rectlon
: -does the N-pole of i :

.........

3. Putthe compass near to the S-pole of the bar magnet. in which dlrectlon does the N-pole 5
of the needle stay this time? :

4. Nowplace aniron nail havi ng its head in contact with any pole of the bar magnet-. i ‘;

5. Putthe compass near to the pointed end of an iron nail. Observe the dlrectlon in which
N-pole of the needle settles. Has the nail become a magnet? Has magnetlsm been

inducedinit? m
6. Take the bar magnet away from the nail. Again check the w@ ail by bﬂ“Q'“Q
oS

compass near to its ends. Does the @a
From the above activity, we -F- il e of the true magnet mduces N-pofe
& (o while the far end of the iron piece becames

in the near end O%
shou f c that the induced magnetism vanrshes as the true magnet lS




8.4 Temporary and Permanent. Magnets

Temporary magnets are the magnets t @%@nce of a
magnetic field of permanent ma : etic fleld vanishes, they

inlower classes. In 8

Usualiyjpsoft-iron is used to make temporary magnets. Paper clips, office
pins and iron nails can easily be made temporary magnets. Electromagnets are
also good examples of temporary magnets. You have already learnt different
uses of electromagnets.

Permanent magnets retain their magnetic properties forever. These are
either found in nature or artificially made by placing objects made of steel and
some special alloys in a strong magnetic field for a sufficient time. There are
many types of permanent magnetic materials. For example cobalt, alnico and
ferrite.

Acl:i\ﬂty4

'provxde each a bar mag' e
small nalls made of i iron, ad\ Al
'peﬂnstructrd_- s
1. Clampthebar magnet horizontally on the stand.
2. Touch the head of an iron nail to anyone end of the
- magnet. It will be attracted and stick to the magnet.
_Touch another iron nail to the lower end of the first
- one, doesitsticktoit?
~ Yes, it will, because the upper naul ‘has become a
'*"magnet itself. Go on hanging iron nail one by one to
 make a chain until no more nails stay attached to the"'
* chain.
3. Try to hang steel narls at the other end of the. bar- :
~magnet to form as]rnilar cham
4. Removethe cham ofiron nails by pulling the topmost nazl
5 Remove the cham"ofsteel na:ls in thesamew :




:8.5:Magnetic Fields .

When a magnet attracts a er N
material, it exerts some forc |
attracts or repels a other magnet it e
exerts a force can be observed up to a = ==>
ceﬁaingﬁﬁm}% the magnet that can be explained # :

by the concept of magnetic field around the magnet.

A magpnetic field is the region around a magnet where
an other magnetic object experiences a force on it.

The pattern of a magnetic field around a bar - _
magnet can be seen very easily by a simple experiment. ' ﬁig. 7
If iron filings are sprinkled on a thin glass plate placed over a bar magnet,

the filings become tiny magnets through magnetic inducti w if the glass
surface is gently tapped, the filings forg a mmown as the

magpnetic field pattern (Fig.8.
correspond to the pa

The magpnetic lines of force around
a bar magnet can be drawn by using a
small compass. The needle of the compass
will move along the magnetic lines of force.
Figure. 8.8 shows the magnetic lines of
force around a bar magnet drawn by this
method. The compass needle is
symbolized by an arrow being the north
pole (Fig. 8.9).

The magnetic field at a pomt has bo
amagnitudeanda dlrectlon

Fig. 8.9

The d|r @ netic F eld atany point in space
indicated by the N-pole of a magnetic

ass needle placed at that point.




Figure. 8.8 also shows that the field lines appear to originate from the
north pole and end on the south pole. Actually, the magnetic field extends in
space all around the magnet but the figure shows the field in one plane only.

21000

The strength of tb @@@B}gﬂlonal to the number of

magnetic lines of fo ough unit area placed perpendicular to the
lines. Thus, t ic field is stronger in regions where the field lines are
relatively close together and weaker where these are far apart. For example in
Fig. 8.10, the lines are closest together near north and south poles indicating that
the strength of the magnetic field is stronger in these regions. Away from the
poles, the magnetic field becomes weaker.

In case the twom ced close to each other, thelr comblned
magnetic fle rawn by using the compass needle. Figure.8.10 and
Fig. 8.11 sho he patterns of the combined magnetlc field of two magnets
lying with different orientations. In Fig. 8.11, point 'x" is called a neutral point
because the field due to one magnet cancels out that due to the other magnet.
Figure. 8.12 represents the field pattern of a horse-shoe magnet. The field is
almost uniform between the poles except near the edges.

8.6 Uses of Permanent Magnets

There are many uses of permanent magnets such as:
They are the essential parts of D.C motors, A.Cand D.C electric generators.
Permanent magnets are used in the moving coil Ioud s pea Kers.

These are very commonly used in door.c m

. Magnetic strips fitted r ngerators and freezers to
keep the door cloﬁ
5 They ar

Awn

ed to separate iron objects from dlfferent mixtures.

Flour se permanent magnets to remove iron nails, etc. from the
grains before grinding.




6. In the medical field, they are used to remove iron splinters from the eyes.

T A piece of permanent magnet is used to reset the iro

maximum and minimum thermometer. 3\9@ @@

Slip rings

When a coil is rotated between the
poles of a permanent magnet, the
magnetic field through the coil changes Carbon IT
and an emfis induced between the ends of Prush
the coil (Fig.8.13). On connecting these
ends to an external circuit, an alternating
current (A.C) flows through the circuit.

pointer in a

2 following devices use permanent magnets.

lI

Carbon

Electric motor is the reverse process of
electric generator. Whenan ACismadeto |
pass through the coil between th @

A voice coil attached to the cone of
the speaker is slipped over one pole (N) of ~ Permanent
the radial permanent magnet as shown in '
Fig. 8.14. From a microphone or some other
sound signals in the form of varying (A.C)
current passes through the voice coil that is
inserted in the gap of permanent magnet.
This A.C interacts with the magnetic field to
generate a varying force that pushes and
pulls on the voice coil and the attached

i)
cone. The cone vibrates back and fq;‘t @Wg@

i 'r L

Permanent
magnet Fig. 8.13

Curre

produce sound in the alrO

8.7 Electromaqnetf

Coil rotated by
mechanical means

Cone

st S



w2
An iron nail or ay ‘:‘:“GV‘\ saanet when an electric current
- ‘.‘- \bfWire around it. It is called an electromagnet.

When an electric current passes through the coil of wire, magnetic field is
produced inside the coil that magnetizes the iron nail. As we have observed that
the magnetic properties of an electromagnet are temporary, therefore, iron
object remains a magnet as long as the electric current passes through the coil.
When the current is stopped, it no longer remains a magnet.

If we increase the number of cells in the battery or increase the number of
turns of the coil, we will observe that the strength of the magnetic field in each
case increases. This will be indicated by the more number of clips held by the nail
in these cases.

Electromagnets are used in_ele
magnetic relay, circuit breaker, |
trains and many other

O
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This is a type of switch which orks wi tremagnet. It is an &

circuit which works with a low-curfen I’ﬁ@ﬂ Urpose. When it is turned
activates another c@m@gﬁ@ vitha high current.

The input cir : acts
iron arw\ S pivoted. The other end of the armature moves up a
pushes metal conta

ON (Fig.8.1 Y 3
Springy metal
To high Insulator contracts
current circuit
Pivot

Iron armature
Electromagnet

o S et e T

Low current
input circuit

safely. If

the curr ecome excessive, it switches OFF the circuit, Thus, ele '
appliancMected from burning. As shown in Fig.8.16, insi i
breaker, the current

breaks.

Pivot Spring

Copper Strip Armature

Current  Switch
contacts

Coil
around
iron core

Current o\




There is an iron diaphragm in the
receiver under which an electromagnet is |
placed (Fig.8.17). The microphone ©f

telephone handset on d‘nu“

varying electric curre @ with the
sound sign the varying current
passes through the coil of receiver on this

side, it causes variation in the force of Fig. 8.17

electromagnet. As a result, the diaphragm over it moves back and forth to
produce sound.

Varying
current

For Your lnformation!__ _ SGOSHE. 3

. Levitation
electromagnet

Huge electromagnets are used in
cranes at scrapyards, steel works and on
ships. These are so powerful that they can
lift iron and steel objects such as cars as
shown in Fig.8.18. After moving t ?-!: y
objects to the requ:r :

objects are release OFF A <
the current omagnet
_ Fig. 8.18

ey e —— e e e = 3

Y



It is observed that the magnetic
field of a bar magnet is like the fi
produced by a solenoid (lon m%
carrying current (@@%
suggests th ghnetic effects are due
to movim In case of solenoid,
charges are moving in the wire. The
motion responsible for the magnetism in a
magnet is due to electrons within the
atoms of the material. : Current
We know that an electron is a Fig. 8.19(b)
charged particle. Also, each electron in an atom is revolving about the nucleus

and at the same time, it is spinning about an axis through it. The rotation and spin
both give rise to a magnetic field. Since there are many electrons in an atom, their

rotations and spins may be so oriented to stren n @@gnetic effects
mutually or to cancel the effects 05 one a as some resultant
magnetic field, it behav like a “@@ d amagnetic dipole.

A

: d spin axes of the electrons in an atom are so oriented that
their fields support one another and the atom behaves like a tiny magnet, the
materials with such atoms are called paramagnetic materials, such as aluminium
and lithium.

Magnetic fields produced by both orbital and spin motions of the
electrons in an atom may add up to zero. In this case, the atom has no resultant
field. The materials with such atoms are called diamagnetic materials. Some of
their examples are copper, bismuth, water, etc.

@W@o@@m

id-s ‘ : as iron, steel, nickel, cobalt, etc. in
typé goes not occur for large groups of neighbouring
. ® because they have electron spins that are naturally
rallel to each other. These are known as ferromagnetic materials.

il

- ;. B0

aligned pa

-I ST &



The group of atoms in this type of material form a region of about 0.1 mm
size that is highly magnetized. This region is called a magnetic dmin. Each
@t{;@@ .

domain behaves as a small magnet witr(:\)its ?wn iw

e ‘,“ dmagnetic material are
randomly a< shown in Fig.8.20 (a). The magnetic
fields of the domains cancel each other so the material Fig. 8.20(a)
does not display any magnetism. However, an
unmagnetized piece of iron can be magnetized by
placing it in an external magnetic field provided by a
permanent magnet or an electromag net.

The external magnetic field penetrates the Fig. 8.20(b)

unmagnetized iron and induces magnetism in it by causing two effects on the
domains. Those domains whose magnetism is parallel or nearly parallel to the
external magnetic field grow in size at the expense of other domains that are not
oriented. In addition, the magnetic alignment of the other domains rotates and

become oriented in the direction of the external field (Fi (i@@@esult, the
iron is magnetized and behaves 'ke?X i north and south

poles. ®

In soft iron easily oriented on "~
applying ield and return to random
position wien the field is removed. This is desirable in
an electromagnet and also in transformers. On the

other hand, steel is not so easily oriented to change

order. It requires very strong external field, but once
oriented, retains the alignment. That is why, steel is
used to make permanent magnets.

In non-ferromagnetic materials, such as &
aluminium and copper, the formation of magnetic
domains does not occur, so magnetism cannot be
induced into these substances.

etisatign @YS@

1. Stroking Q@

In this method, \hhisthduced in a steel bar by using the magnetic
field ofa net. The steel bar can be stroked in two ways:




(a) Single-Touch Method

s m - ook
A steel bar is placed on a horizontal surface_tti O@© FESAG

stroked from one end to th Sl i
: WEE ; y magnet
in the same directi pole (say !

N) of the per I% t. Every time the "’
magWﬁ sufficiently high on reaching
the other end of the bar (Fig. 8.21).

(b) Double-Touch Method
In this method, stroking is done from the
centre of the steel bar onwards with the unlike
poles of two permanent magnets at the same
time (Fig. 8.22). This method is more efficient
than the first one.
In both the cases, the poles produced at the ends
of magnetized steel bar after stroking are of the
opposite polarity to that of the stroking pole.

2. Making a Magnet using Solenoi @W
In this method, a @@ NG
on

magnetised is plam g coil it
. 4 = ?;F +
of wire) as shown - 8.23. The solenoid Cinrent gﬂ Currert

Fig. 8.22

shoul al hundred turns of insulated Fig. 8.23
copper-wire. When direct current is passed

through the solenoid, the steel bar becomes a magnet. The polarity of the

magnetised steel bar is found by applying Right hand Grip rule which is
stated as:

Grip the solenoid with the right hand such that fingers
are curled along the direction of current (positive to the
negative terminal of the battery) in the solenoid, then
the thumb points to the N-pole of the bar end.

rg the order of the
domain. Therefore, i magnet strongly, the magnet
loses itwgm?/ ry quickly (Fig. 8.24). - Fig. 8.24

ki -




2. Hammering
If we beat a magnet, the domains lose their

alignment and the magnet is demagnetisec @@
called hammering (Fig. 8.255“&“

A
% Alterna‘tﬁmmﬂnt )

When an alternating current (A.C) is flowing
through a long solenoid, a magnet moved out slowly
from inside of the solenoid is demagnetised (Fig. 8.26).

Fig. 8.25

Fig. 8.26

8.10 Applications of Magnets in Recording Technology

¥, " 3
Electromagnets have widely used in recording technology of sound,
video and data in the form of electrical signals through magnetization of a
magnetic material. Most common magnetic recording mediums are magnetic

tapes.and disk recorders which are used notonlytore @@@d video
signals but also to store computer dataJhes R \iﬂ y coated with
iron oxide. Some other recerdi S ‘- Mmagnetic drums, ferrite cores

ill discuss the process of magnetic
in some detail.

and magnetic bubble
recording on WWH

e e .3

Induced magnetism is used in the
process of magnetic tape recording.
Recording and playing head is a coil of wire
wrapped around an iron core. The iron core
has a horse-shoe shape with a narrow gap in .
between its two ends. Audio and video tapes Magnetics
are synthetic tapes coated with a layer of EE SRty
ferromagnetic material. ~ ™ Fringe field penetrates

Sound or picture is converted int ‘

electrical forms as varying currents. @@ a
currents are senttothe h m -
electromagnet with ﬁ Eﬂ% end and

AC

3 . Recording

Induced
magnetism

a S-pole at t d. The magnetic field
lines pdss through the iron core and cross the

Fig. 8.27




gap. Some of the field lines in the gap curved outward as shown in Fig. 8.27. The
curved part of the magnetic field called as fringe @ﬁ{}rates magnetic
ﬁf_{\ isThvifT the coating. This induced
paves the vicinity of the recording head.

coating on the moving tape and iaduces
magnetism is retaing c

L)

The reverse pro s% the varying induced magnetism into varying
current w@mﬁﬁs converted into sound or picture.

B

Hard disks are circular flat plates Rotating
made of aluminium, glass or plastic and magnetic o i
coated on both sides with iron oxide. Hard St
disks can store terabyte of information.

A magnetic head is a small
electromagnet which writes a binary digit
(1 or 0) by magnetising tiny spots on the
spinning disk in different directions and
reads digit by detecting the magnegtisati @
direction of spots (Fi

disk is also used @ ole of a _ Fig. 8.28
computer! I'data storage.

Voice coil
positioner

agnetic disk devices have an advantage over tapes recorders. A disk unit

has the ability to read or write a recording instantly while locating a desired

information on tape may take many minutes. |

Electronic devices can be protected from strong magnetic effects by -

enclosing them in the boxes made of soft iron. We will describe it in detail in the
next section.

Soft iron has high magnetic
permeability. The permeability is the ability
of a material to allow the magnoet N

placed inside a magﬁ% ﬂ VRen 4 pi

of SOHW i

gener magnetic field due to \ /

magnetisation. External magnetic field
Fig. 8.29




If a sensitive magnetic device is enclosed in a casing of soft iron, the
magnetic flux gets established in the soft iron rather than the device. Thus, the
device is shielded from external magnetic field. @(@

Figure 8.29 can explain this pheno @P n casing (shell) is

placed inside a magnetic =1§ 4‘- % site'poles of two bar magnets.
Since the magnetic O ‘-‘ LFthe iron shell is higher than that of air, so the
magnetic flux liched in the soft iron. As a result, the device is protected

from the magnetic field. Usually, the casing is made with rounded corners to
facilitate the magnetic field line up easily.

Soft iron ‘is generally used in the cores of transformers and
electromagnets because of its high permeability. In case of an electromagnet,
the core of soft iron can be easily magnetised when current is passed around it
and quickly lost when current is stopped. That is why, electromagnets are widely
used in electric bells, loud speakers, picking and releasing iron scraps by the
cranes and in many more appliances. The sensitivity of a moving coil
galvanometeris also increased by placing a softiron core insid@%oil.

KEY POINTS \ 0@

U Y\ S0 1
« Magnets can attract ma mate {\‘ﬁh“- in direct contact with them.

. A magnet has two : south pole. Like poles repel and unlike poles

o

. Togetanisolated magnetic pole is not possible.

. Temporary magnets work only in the presence of a magnetic field, whereas permanent
magnets retain their magnetic properties forever.

. A magnetic field is the region around a magnet where a magnetic object experiences a
forceonit.

. Amagnetic field ata point has both a magnitude and a direction.

. The strength of the magnetic field is proportional to the number of magnetic lines of
force passing through unit area placed perpendicularto the lines.

« Permanent magnets are used in electric motors, electric generators, moving coil
loudspeakers, separatingiron objects from different mixtures etc.

. Electromagnets are temporary magnets. They are used in electric bells, mag netic relays,

support each other are cal ed para
« The materials in which

circuit breakers, telephone receivers, electromagnetic cranes,.etc.
« The materials in which fields due to orb('gal §d sgmg@@ rons in the atoms

spin motions of the electrons in the atoms

add up tozero d etic materials.

+ The materats/i large groups of atoms of the order of 10" have their electrons spin
naturally aligned parallel to each other are called ferromagnetic materials. These groups
are called magnetic domains. ;

. The external magnetic field penetrates the ferromagnetic material and aligns all the
domains to make ita magnet.




« Steel bars are magnetised by stroking, single and @%@mgmanent
i

agne solenoid through which

magnets or keeping them in a very §bo
large current is passed.
« Magnets can be m i

itting or drawing through a solenoid in which
A.C currentispas
a

gré widely used in recording technology. Such recording mediums are
/video magnetic tapes, hard disks of computers and other data storing devices.
» Softironisalso used to protect sensitive magnetic device from external magnetic fields.

EXERCISE

A

Tick (v') the correct answer.
8.1 . Which one of the following is not a magnetic material?
(a) Cobalt (b) Iron
(c) Aluminium (d) Nickel
8.2 Magneticlines of force:
a) are always directed in a straight line
(b) cross one another @ m

8.3 Permanent e made by:

(c) enter into the north poleD @@W@O

(d) enter int& eéﬂg@ﬁ@

WO eel (c) neodymium (d) alnico
8.4 rmanent magnets are used in:

(a) circuit breaker (b) loudspeaker

(c) electric crane (d) magnetic recording
8.5 Acommon method used to magnetise a material is:

(a) stroking :

(b) hitting

(c) heating

(d) placing inside a solenoid having A.C

8.6 A magnetic compass is placed around a bar magnet at four points as
shown in figure below. Which diagram would indicate the correct
directions of the field?




8.7 A steel rod is magnetised by double touch stroking method. Which one
would be the correct polarity of the AB magnet? -

Steel bar

8.8 The best material to protect a device from external magnetic field is:
(a) wood (b) plastic (c) steel (d) softiron

el

B Short Answer Questions

8.1 Whataretemporary and permanent magnets?

8.2 Define magnetic field of a magnet.

8.3 Whatare magnetic lines of force?

8.4 Name some uses of permanent magnets and electromagnets.
8.5 Whatare magneticdomains?

8.6 Whichtype of magnetic field is formed b @5@@@9 coil?
8.7 Differentiate between paramag .\@ etic materials.

W

Constructed Responise Questions

NN

8.1 Two bar magnets are stored in a wooden box. Label
the poles of the magnets and identify P and Q
objects.

8.2 A steel bar has to be magnetised by placing it inside
a solenoid such that end A of a bar becomes N-pole
and end B becomes S-pole. Draw circuit diagram of

: : incide Y T L
solenoid showing steel barinside it. Shnel bat

8.3  Two bar magnets are lying as shown in the figure. A compasi is placed at

a ion. Label

erk drawing fields lines.




8.4

8.5

8.2
8.3
8.4
8.5

Electric current or motion of electrons produce magnetic field. Is the
reverse process true, that is the magnetic field gives rise to electric
current? If yes, give an example and describe it briefly.

Four similar solenoids are placed in a cir
as shown in the figure. The

current in all of th %?g}\ ;

Show by dia g%%ﬁ}l ection of current in ]
eW such that when current in w s
anyone solenoid is switched OFF, the net s

magnetic field at the centre O is directed
towards that solenoid. Explain your answer.

How can you identify whether an object is a magnet or a magnetic

material?
e@@m\agnetic lines of

Describe the strength of a magnetic figl
he fields as examples.

force. Explain it by drawinga feW di

Whatis a circu%%@%% working with the help of a diagram.
A magneta agnet. Explain the statement.

Di between paramagnetic, dia magnetic and ferromagnetic
materials with reference to the domain theory.

Why ferromagnetic materials are suitable for making magnets?

| .".
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