Chapter 8

Magnetism
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Short Questions

1. Can two magnetic field lines intersect each other? Justify your answer.
Answer:

No, two magnetic field lines cannot intersect each other. If they did, it would imply that the magnetic
field has two different directions at the point of intersection, which is not possible

2. A freely suspended magnet always pornts a{ohg__the north south direction. Why?

Answer: e

A freely suspended rpqgne#éhgﬁs itself with the Earth's magnetic field. The north pole of the magnet
points toward\the |E:;rrth 's magnetic north, and the south pole points toward the Earth's magnetic
south due to magnetic attraction and alignment.

3. What is the neutral zone or field-free region of the magnetic field?

Answer:

The neutral zone is a region where the magnetic fields from two opposing poles cancel each other
out, resulting in a negligible or zero net magnetic field.

4. |s there any material which does not have any magnetic behavior? Justify your answer.
Answer: PG -.\

No, all materials exhibit some form of magnetic behaylor e\:.r,en 1f1t\|5 uExtgemelyWeék because all
materials are made up of atoms with movnqg cf;arge_$ thqt cr‘eate magnetlc effects. For example,

diamagnetic materials have ven( Wgakmagneﬁq bmpertlee“.’ -
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5. A proton is also a charged particle and spins like an electron. Why is its effect neglected in

the study of magnetism? = —\ f\(\
N\ i® )\ !.’\\_1"\
Answer: \ f e x,\ oD
The magnetic moment of a proton is muph smaljer tﬁan \tﬁ}at\ of aﬁh e(ﬂlettron due to its greater mass.

This makes its magnetic eﬁgct negllgiblé hoqpa‘rédato the—stronger magnetic effects of electrons.
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6. What\@ﬁﬂe ébemagnetlc reversal phenomenon? Explain.
Answer:
Geomagnetic reversal is the phenomenon where the Earth's magnetic poles switch places, meaning
the magnetic north pole becomes the south pole and vice versa. This occurs over thousands of years
due to changes in the flow of molten iron within the Earth's outer core.

7. Why does the Earth spin about its geographical axis instead of its magnetic axis? Explain.
Answer:

The Earth spins about its geographical axis because this axis is defined by the Earth's rotation. The
magnetic axis, which is determined by the Earth's magnetic field, does not align perfectly with the
rotational axis due to the dynamic nature of the molten outer core.

|"' 'k -~

Answer: 0\ ’ \ \
The Earth's magnetic axis s, created by fhe ﬂow of molteﬂ iron in the outer core, which generates a
magnetic field. This ax:s doea th ajlgn wlth the geographlcal axis because the flow of molten iron is
dynamlc and |rreg111a;1 | \ UL
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9. What is the difference between paramagnetic and ferromagnetic materials?
Answer:

e Paramagnetic Materials: These are weakly attracted to a magnetic field, and their
magnetism disappears when the external field is removed. Example: Aluminum.

¢ Ferromagnetic Materials: These are strongly attracted to a magnetic field and can retain
their magnetism after the external field is removed. Example: Iron.

10. On what factors does the strength of the magnetic field of an electromagnet depend?
Answer: g :{"i \,\'-\‘
= 1 " V) \ -' 2

The strength of an electromagnet depends on: =N 25 :n;
1. The number of turns in the EC{I[ Xr. / -;"'-\ \\ VAU W
2. The amount of cu?rept\ éssmg thtou}h the c0|l
3 Tlge\ﬂaq?ﬁalﬁf' he coré (soft iron enhances the field).

4. The size and shape of the core.




11. Draw magnetic field lines of two solen,o:ds placed hear ea,ch other (|) facmg same poles

to each other, (ii) facing opposue'po]es tp gach bther"" i
Answer:

o Faerqg ﬁamej Paiés ';I"he magnetlc field lines repel each other, showing a pattern of repulsion.

e Facmg Opposite Poles: The magnetic field lines attract and merge, showing a continuous
flow between the solenoids.
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Long Questions

1. Define and explain magnetism.

Definition of Magnetism: \\
Magnetism is a physical phenomenon produced by the motion of. electnccharggs. ﬁ: results in
attractive or repulsive forces between objects, partl,cuiaﬂy tbosq made af“matenals like iron, nickel,
and cobalt. Magnetism arises from the maénetlc ﬁe\qs gengrated bwnwmg charges, such as
electrons within atoms. '-?/“ VO ) B
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T Magﬂeﬁc Poles:

o Magnets have two poles: North (N) and South (S).
o Like poles repel, while opposite poles attract.
2. Magnetic Field:

o Theregion around a magnet where magnetic forces are exerted is called the
magnetic field.

o ltis represented by magnetic field lines, which flow from the North pole to the South
pole.

3. Magnetic Materials:

o Materials can be classified as ferromagnetic, paramagnetlc,\or diamagnehc based on
their response to magnetlc ﬁelels ' -

. Ferpomagnetlc Strdnglyéttracyed/f(e g |r0n)
-____ X lramagneﬂnc* Weakly attracted (e.g., aluminum).
II blari;a;gnehc Weakly repelled (e.g., bismuth).
Applications of Magnetism:

1. Electronics: Used in electric motors, generators, and transformers.




2. Navigation: Compasses utilize Earth's magnetlc ﬁeld to indlcate direlction/"_

3. Healthcare: MRI machlnes use magnehc ﬁelds tq Creat, .\ detalled body images.

2. What is the dom]am ﬁheory of” magnetlsm? Explain.
Domain Themf'vjl of Magnetism:
The domain theory explains how magnetic properties arise in materials. According to this theory:

1. A material consists of small regions called magnetic domains.

2. Within each domain, atomic magnetic moments (tiny magnetic fields of atoms) are aligned in
the same direction.

3. Inunmagnetized materials, these domains are randomly oriented, and their magnetic effects
cancel out.

4. When the material is magnetized, the domains align in the same direction, producing a net
magnetic field.

Key Points:

1.
overall magnetlc strength.

2. External Magnetic FJEId.. naﬂqfnjlwng an egernai fnagnetlc ﬁeld causes domains to grow in size
or rotate, allgnln% with \the ﬁeld;

3. Satuﬁthbn i\ matenal reaches magnetic saturation when all domains are fully aligned, and
further magnetization is not possible.

Examples:

¢ In a piece of iron, before magnetization, domains point in random directions. When placed in
a magnetic field, the domains align, and the material behaves as a magnet.

Applications of Domain Theory:
1. Explains why ferromagnetic materials can be magnetized.
2. Helps in understanding magnetic hysteresis, which is used in data storage devices.

3. Guides the design of efficient electromagnets.

3. Explain magnetic field strength and magnetlc §‘h|eld|ng
Magnetic Field Strength (H): 0\ 22 (7 \\J )/
Magnetic field strength refers to the measufe of ‘:he magnetlz:ng force that produces a magnetic
field. It is represented as HHH anq |s deﬁned as:

H=ILH = \frac]ﬂH{L}H-JLI
where:

e lllis the current in amperes (A).




e LLLis the length of the conductor in meters (m).

e Sl Unit: Ampere per meter (A/mA/mA/m)

Factors Affecting Magnetic 'Fleld 5trehgth

1. The magnitt.ﬁde Oﬂ the électﬁc current
2 The diiskance froh the current-carrying conductor.
3. The medium through which the field propagates.
Applications:
1. Used to design electromagnets and magnetic coils.
2. Important in studying the Earth's magnetic field and its variations.

Magnetic Shielding:
Magnetic shielding is the process of blocking or reducing the magnetic field in a specific area. This is
achieved by surrounding the area with a material that redirects the magnetic field lines.

How It Works:

1. Magnetic field lines prefer to travel through materials wrthhrgh magnétlc per

shielded area. | A A

Uses of MagneH‘q Sﬂlieidnjag S5
1. Protects sensitive electronic equipment from external magnetic interference.
2. Shields medical devices like MRI machines.

3. Reduces magnetic field interference in precision instruments like compasses.

Example:
A room housing sensitive electronic equipment may be surrounded by mu-metal to prevent the
Earth's magnetic field or nearby devices from causing interference.

4. Explain the magnetic field of a bar magnet and that of a solenoid, and compare them.
Magnetic Field of a Bar Magnet:

e A bar magnet is a permanent magnet with two poles North (Né and South IS)

e The magnetic field lines originate from the North pole and curve around to the South pole
outside the magnet. lnSrde the magnet theyﬂow from the South pole to the North pole,
completing a closed: Ioop )
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. Th%&,t_'l‘_ﬁﬁjgw bf_tt{e'm'agnet:c field is strongest at the poles and weaker as you move away.

Characteristics of a Bar Magnet's Magnetic Field:




,,—\-' o\

1. Direction: Field lines are directed from North to South ou,tsw!ef the magtjgtand from South to
North inside. e R . WY/ ( 210

|'.'J\

2. Shape: The field Imesfdrrq eurve\d IOst .

\\ SRR \ SN2
3. Strength: Stropg,e]r nearthe\peles and weaker farther away.

NN

Example: j[
A small iron nail placed near the North pole of a bar magnet will experience a strong magnetic force
due to the dense magnetic field lines near the pole.

Magnetic Field of a Solenoid:

e A solenoid is a coil of wire through which an electric current is passed, creating a magnetic
field.

e The field inside the solenoid is strong and uniform, resembling that of a bar magnet.

¢ When a softiron core is placed inside the solenoid, it becomes an electromagnet.
Characteristics of a Solenoid's Magnetic Field: . —~ \ - ,/“ 15 \\ \\

1. Inside the Solenoid: Strong and un:fornq magnehqfﬁer& nﬁe\g,\lru ,a,a}]ep =

2. Outside the Solenogd HWeakgrmaé % ﬁ/lcl gtm’tar to that of a bar magnet.

. '\\ '\‘
3. Polarity: The sole Jnmd a aﬂ ‘ag’net with one end behaving like a North pole and the
other{llkg $Mh_bt)l‘e cfependlng on the direction of the current.

Comparison of Bar Magnet and Solenoid:

Aspect Bar Magnet Solenoid
Type ' Permanent magnet ' Temporary magnet (requires current)
' Field Inside | Weak or non-uniform | Strong and uniform

:- Field Outside Curved lines, weaker farther from poles Similar to a bar magnet

' Control | Fixed magnetic strength | Strength and polarity can be controlled

Example:
A bar magnet is used in compasses, while solenoids are used in electromagnets and e}et;trlc door
locks. =R

5. Define induced magnetlsm hnd exp[‘a\m some methods for inducing magnetism.
Definition oflnducefll\{lahnens s =

Induced magdetlsm occurs when a magnetic material (like iron or steel) becomes a magnet
temporarily under the influence of an external magnetic field. The material loses its magnetism
when the external field is removed (if it’s not a permanent magnet).




Methods for Inducing Magnetism:

1. By Stroking: Q

o Rubbmgq magnehc materlal (e g., an iron bar) with a bar magnet repeatedly in one
] dlrelchc\m allgns the magnetic domains of the material, magnetizing it.

5 Example: A steel rod can be magnetized by stroking it with a strong bar magnet.
2. By Placing in a Magnetic Field:

o Placing a magnetic material inside a strong external magnetic field causes its
domains to align temporarily, inducing magnetism.

o Example: Iron nails become temporarily magnetized when placed near a strong
magnet.

3. By Passing Electric Current (Electromagnetism):

o Wrapping a coil of wire around a material and passing current through the coil
induces magnetism in the material.

/f«

o Example: Electromagnets in cranes used to ijt,ser@p m‘gta’/l \

o Hammermg‘-{_ plé¢e of mag je '}“materlal while it is aligned with the Earth’s magnetic
ﬁ\e_ld Fap éllgn its'domains, inducing magnetism.

o

\G‘JJ( \ Examp!e A rod of steel can become weakly magnetized if hammered while aligned
with the Earth's magnetic field.

Applications of Induced Magnetism:
1. Temporary Magnets: Used in tools like magnetic clamps and lifters.
2. Electromagnets: Widely used in electric motors, generators, and transformers.

3. Recording Devices: Induced magnetism is used in magnetic tape recorders and hard drives.

6. Differentiate between permanent and temporary magnets.
Permanent Magnets: 1

¢ Retain their magnetic properties, far a lr_mg tlme afteﬁ benng magnet:zed

e Made from matenalg IIkEISfQEk cobalt;- ar) allgys {e g Almco)

. Domalns ren?a[p éllgned even after the external field is removed.

Charactenshc’s of Permanent Magnets:

1. Material: Hard magnetic materials like steel or Alnico.




2. Strength: Strong but not adjustable. .

=0 \\ N

3. Uses: Usedin compasses, speaqus anld ejedtl‘ic m‘ottalls

S L
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Example: \ ‘.‘ a0 \\\ o

A fridge magnet |s a qu}anéﬁt magnet ‘that sticks to a metal surface due to its inherent magnetic
proper‘ues

A

Temporary Magnets:
e Exhibit magnetism only when in the presence of an external magnetic field.
e Lose their magnetism once the field is removed.
e Made from soft magnetic materials like iron.

Characteristics of Temporary Magnets:

1. Material: Soft magnetic materials like iron.

2. Strength: Can be adjusted by changing the external magnetic field. L
—~r~\ 0 \
. fr \\I\ =)
3. Uses: Used in electromagnets and transformers. K,J,-m;\ \f?“} ‘\r Q:\\(:'f ‘
~ \ == 0! |I’_"‘ "\\ Il‘ </ 3
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Example: \\ 70\ W

The iron core of an electromag\nﬁt bﬁ'i:\ n\ﬁjrha éhzeﬂ only when current flows through the
surrounding coil.

J!\\J\\“ o\ ”\'\'\/
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Comparison of Permanent and Temporary Magnets:
Aspect Permanent Magnet Temporary Magnet
' Magnetism ' Retains magnetism ' Magnetism lasts only in the external
Duration permanently field
: Material Hard magnetic materials Soft magnetic materials
' Control Cannot be controlled Strength and duration can be controlled
L Applications | Compasses, speakers | Electromagnets, transformers

Electro magnets: ~ \ \-\ = T\ \
l'--ll\ -“r. 'l_zﬂ' ‘r/ — \ ‘ I\ \' ll\" I“‘\ I~ \ II F I

Electromagnets are temporary Magnetsjhat p\rbdute @magnehc ﬁeld when an electric current flows

through a wire coil. The strength\\af the mégneﬁc field can be controlled by adjusting the current or

the number of turns]m j:hh cc‘.ul

\

Uses of Electr{omagnets

1. Electric Motors and Generators:




o Electromagnets are used to convert electr:cal energy mte mechamcal energy
(motors) or vice versa (generaters) \{ o N0~

o Example: Electnc fans and Wmd turbin,es
2. Magnehc Llftlng\ IPemcqs* -

I 'Pawerful e!ectromagnets are used in industries to lift and move heavy metal objects
~ like scrap iron.

o Example: Used in scrapyards to separate iron from waste.
3. Relays and Switches:

o Electromagnets act as automatic switches in electric circuits to control high-power
devices like motors.

o Example: Used in electric bells and relays.
4. Medical Applications:

o In MRI (Magnetic Resonance Imaging), electromagnets create strong magnet:c fields
to produce detailed images of the human body.

/’ “‘-.

\ (] AU IL
o Example: Hospitals use MRI machmes to diagnasé |n§:¢rnal m;umés and conditions.
7 —_/. / 0V

5. Data Storage Dewces -

o Electrom gnets are used in hard drwes and magnetic tapes to store data by
mag\h\aﬁzzhg specific areas on the storage medium.

\]

o Example: Computers and backup devices.

Temporary Magnets:

Temporary magnets gain magnetism only in the presence of an external magnetic field. They lose
their magnetism once the field is removed.

Uses of Temporary Magnets:

1. Electromagnets: Temporary magnets form the basis of electromagnets, which are used in
various industries and appliances.

2. Transformers: Temporary magnets in the core of transformers enhance energy efﬁcnency by
channeling the magnetic field.

3. Inductive Sensors: Temporary magnets are uSed in sensors to detect‘ the movement of
objects. ' '

4. Electric Door Locks: The Iocks in bank safes and high-security doors use temporary magnets
to engaTge orf c{i$gﬁgage Iockmg mechanisms.
b S




8. Explain the three types of magnetic materials. () _
Magnetic materials can be classified mto three T:ategorle‘s based orf therr response to an external
magnetic field: \ AERN!

1. Ferromagnetic Materlals -
® Deﬁm‘l‘[pnr §ﬁrmj1g|y attracted to a magnetic field and retain magnetism when the external
field I‘E removed.

e Characteristics:
1. High magnetic permeability (strong field response).
2. Exhibit hysteresis (retains magnetism).
3. Example: Iron, cobalt, nickel.
Applications:
e Used in permanent magnets, electric motors, and transformers.

¢ Example: Iron cores in electromagnets enhance magnetic strength.

2. Paramagnetic Materials:

e Definition: Weakly aﬂraotéqt '"a maghet:c ﬁe’td and do not retain magnetism after the
external field is J:e]movéd LWL

R -\\ \\’J

. Chaifq&erlshcs

1. Have unpaired electrons causing a weak magnetic moment.
2. Exhibit temporary alignment with the magnetic field.
3. Example: Aluminum, platinum.
Applications:
e Used in temperature-measuring instruments like thermometers.

e Example: Aluminum rod in laboratory experiments.

3. Diamagnetic Materials:

 Definition: Weakly repelled by a magnetic field.

e Characteristics:

1. Have palred-’_elec": Qns, caﬁcelm\g out magnetlc moments.

I Exhih"tlwlzak hegatlve magnetism.
3'; Example: Bismuth, water, and graphite.

Applications:




9. Explain the Earth 5\ mjagnetrc ﬁeld. Also relate Earth's geographical and magnetic poles
The Earth's' MJgnetlc Field:

The Earth behaves like a giant bar magnet with its magnetic field originating from its core. This field
is caused by the motion of molten iron and nickel in the Earth's outer core, which generates electric
currents and, subsequently, a magnetic field.

Characteristics of the Earth's Magnetic Field:
1. Magnetic Poles:

o The Earth has a magnetic North pole {near the geographical South pole) and a
magnetic South pole (near the geographical North pole).

2. Magnetic Axis:
o The magnetic axis is tilted approximately 11 degrees from the ;eo{graﬁhfqal axis.

3. Magnetic Field Lines:

o Theselines amerge from ‘thé magheﬁcﬁouth pole and curve around to the magnetic
North pole v \\
A ] (] ‘-.\L.- Lt
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Relation Between Geographical and Magnetic Poles:

1. Geographical Poles: Defined by the axis around which the Earth rotates.
2. Magnetic Poles: Defined by the direction of the Earth's magnetic field.

3. Discrepancy: The magnetic poles do not align with the geographical poles due to the
complex dynamics of the Earth's molten core.

Applications of the Earth's Magnetic Field:
1. Navigation:

o Compasses align with the Earth's magnetic field, helpmg travelers determme
direction. XS AN /v

o Example: Sallors use magnetlc compasses for na\nga‘tlon

2. Protection from Solar Radlat.lo\n

l The knéigr{etmﬁeld deﬂects charged particles from the sun, preventing them from
reachlng the Earth's surface.

o Example: It protects against harmful cosmic radiation.

3. Auroras:




.-'_"' ~ N\

o Interaction between solar winds and the Earth s magnetlc ’ﬁeld ca(:ses aUroras near
the magnetic poles. | V[ (2.
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10. Explain hplw b]rds and other migrating animals use Earth's magnetic field to navigate.
Magnetic Navigation in Animals:

Many animals, including birds, sea turtles, and fish, have the ability to sense the Earth's magnetic
field. This ability, called magnetoreception, helps them navigate during migration.

Mechanisms of Magnetoreception:
1. Magnetic Crystals in the Body:

o Some animals, like birds, have tiny magnetic crystals (magnetite) in their beaks or
brains, which detect the Earth's magnetic field.

2. Chemical Reactions in Eyes:

o In birds, special proteins in their eyes allow them to see" the Earth's r‘ﬁaglnetrc field
as visual patterns. - f J\)

5 Mlgratory birds like robins use the Earth's magnetic field to travel thousands of
kilometers.

o Example: Arctic terns migrate between the Arctic and Antarctic using magnetic cues.

2. SeaTurtles:

o Sea turtles return to the beaches where they were born by sensing magnetic
signatures of the Earth's surface.

o Example: Loggerhead turtles navigate using both the Earth's magnetic field and
ocean currents.

3. Fish:

o Salmon use the Earth's magnetic field to locate thelr spawnmg gmq‘nds

o Example: They remember magnet;c cues lrﬁprfnted dunn,g thelr early life stages.

4. Insects:

o Certain 1qse¢ts Ilke manarch butterﬂles, use magnetic navigation during their long
A\ ] mlgllatldns .

Importance of Magnetic Navigation:




~~ = “:f\
1. Ensures survival by helping animals find food, breeding gl{@{%ﬁ‘?@f.’aﬁv {d’:f’e\(@a\n \Qts.

= ¢ o~
2. Helps in studying animal behavid\"w;}“?
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Extera Short (Topic Wise)

8.1 Domain Theory of Magnetism ¢\ 4 /= ARRR\E )
1. Whatis the domamtheory ofmagnetlsm, and how does it explam the behavior of
ferromagnetic materlals'-" (e
Anqugr_g_ AN | \1| N [ W
Thé\_‘d,ci_béln theory of magnetism states that magnetic materials consist of small regions
called domains, where atomic magnetic moments are aligned in the same direction. In
unmagnetized materials, domains are randomly oriented, canceling out the net magnetic

effect. Magnetization occurs when an external magnetic field aligns these domains.

2. How do magnetic domains contribute to the magnetization process in ferromagnetic
materials?
Answer:
Magnetic domains in ferromagnetic materials align in the direction of an applied external
magnetic field. This alignment grows in size and rotates other domains, increasing the net
magnetic field.

3. What role do domain walls play in the magnetic properties of materials?
Answer:
Domain walls are boundaries between adjacent magnetlc domém;s Wlth dlffePen*tL
orientations. Dunng magnenzatlon these wal[s mwe to reduce énergy; causing more

AnSwP}
An external magnetic field forces domains to align in its direction. This process strengthens
the overall magnetic field, leading to the material becoming magnetized.

8.2 Magnetic Field
1. What is a magnetic field, and how is it represented visually?
Answer:
A magnetic field is the region around a magnet or current-carrying conductor where
magnetic forces are exerted. It is visually represented by magnetic field lines, which show the
direction and strength of the field, flowing from the North pole to the South pole.

2. How can the strength and direction of a magnetic field be determined?
Answer: e
The strength of a magnetic field can be determined usmg a n‘lfagrmttc ﬁeld sensor or by
calculating it mathematically (e. g. fora solenord Or current-carrymg W|re) The direction is

determined by usmg a compass or the right hand rule U

—

3. What are the dlfferences betweeﬁ the magnetlc fields produced by a bar magnet and a
solenmd? ] | U
Ansﬂvek
A bar magnet produces a permanent magnetic field with fixed poles. A solenoid creates a
temporary magnetic field that depends on current flow and can be turned on or off. Both
exhibit similar field patterns, but the solenoid's field strength is adjustable.




4. How does the Earth's magnetic field mfluence compass nawgatmn?

I | 7o\
Answer: _ \ , Y FILE
The Earth's magnetic ﬁeld causes a compass heedle ta ahgn with magnetlc North and South.

This property is essenha] er nawgahom guldlhg travelers and ships.

!‘:\ ]r\J{ p—-\_.t_.lall‘ = -I.
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8.3 Induced Magnetlsm

1.

What is induced magnetism, and how does it occur in materials?

Answer:

Induced magnetism occurs when a magnetic material (like iron) becomes temporarily
magnetized under the influence of an external magnetic field. The material loses magnetism
once the external field is removed.

How can a non-magnetic material become magnetized through induction?

Answer:

A non-magnetic material can become magnetized by placing it near a strong magnet, causing
its atomic domains to align temporarily in the direction of the magnetic field.

What factors affect the strength and duration of induced magnetismina materlal?
Answer: P / \\

The factors include the strength of the external magnetlt ﬁeld the, typé of matenal (e.g., iron
has higher susceptlbllity) and th¢ tiuraﬁpn of e«pdsbre to thsq field.

)

How is induced magnetlsm umllied‘m tbe fuhctlomng of electromagnets?
Answer: 3| Ay PR
Electrorhagrlatg |reiy on mduced magnetism. A soft iron core inside a solenoid enhances the
magné\hc field's strength by aligning its domains with the applied field, making the
electromagnet effective in lifting or attracting objects.

8.4 Types of Magnetic Materials

1.

What are the primary classifications of magnetic materials, and how do they differ in their
magnetic properties?

Answer:

Magnetic materials are classified as ferromagnetic, paramagnetic, and diamagnetic.
Ferromagnetic materials are strongly attracted to a magnetic field, paramagnetic materials
are weakly attracted, and diamagnetic materials are weakly repelled.

How do ferromagnetic materials differ from paramagnetic and dlamagnenc materlals in
terms of magnetic susceptibility? R Y \
— o= f‘_f'_f N/ .-" 2\ (
Ferromagnetic materials have high magnetle susceptlblllty, mean:ng they respond strongly to
a magnetic field. Paramagnetu: maternals ha\re moderate susceptlblllty, while diamagnetic
materials exhlblt negahve susceptlbillty, opposung the field.

What qre sbLhe cbmtr'n-on applications of ferromagnetic materials in everyday technology?
Answer

Ferromagnetic materials like iron and cobalt are used in electric motors, transformers,
magnetic storage devices, and speakers due to their strong magnetic properties.




4. How does temperature affect the magnetic behavior ofdlﬁleren;typegofmagnetlc

materials? o 6y N WAUTRL DY IR
Answer: __ \ /8% R L
For ferromagnetic n{é.tetli-grs',‘f'i’ﬁcfé\géiﬁ;g;"tem srature can disrupt domain alignment, causing
them to lose magn etlsﬁ'l "‘{'gf"g",-.__h"c--fﬁé Curie temperature). Paramagnetic and diamagnetic

ma‘_tgri_?lts\-_gihbﬁ{ lass temperature dependence.
NN M

8.5 Earth's Magnetic Field
1. What is the origin of the Earth's magnetic field, and how is it generated?
Answer:
The Earth's magnetic field originates from the motion of molten iron and nickel in the outer
core. This motion generates electric currents, which in turn produce a magnetic field
(geodynamo effect).

2. How do the Earth's magnetic poles differ from its geographical poles?
Answer:
The magnetic poles are points where the Earth's magnetic field is vertical. They are not
aligned with the geographical poles, which are determined by the Earth's axis of rotation.
The magnetic poles also shift over time. —~ 15\ ( Juu

3. What is the significance of the Egrth}mqgﬂetqsphem mjprotech;:lg the planet from solar
radiation? O~ VNI 7
Answer: (

The magnet?rsgrl\ére\

nagn dﬁﬂeas .'H'ér-mful charged particles from the sun (solar wind), preventing
théfg‘fjﬁﬁiﬂ.“é@ripping away the Earth's atmosphere and protecting life from radiation.

4. How do variations in the Earth's magnetic field impact navigation systems and animal
migration patterns?
Answer:
Navigation systems like compasses rely on the Earth's magnetic field, so variations can cause
errors. Many animals, like birds and turtles, use the Earth's magnetic field for migration, and
these variations may disrupt their navigation.




matenals o

Definition of Domain Theory of Magnetism:

The domain theory explains the behavior of magnetic materials by stating that they are composed of
small regions called magnetic domains. Each domain contains a group of atoms with their magnetic
moments aligned in the same direction due to the quantum mechanical properties of electrons.

Key Concepts of Domain Theory:
1. Magnetic Domains:

o Domains are microscopic regions within a material where atomic magnetic moments
(tiny magnetic fields) are aligned.

o Inan unmagnetized material, domains are randomly oriented, cancellng out the
overall magnetic field. "~

2. External Magnetic Field Effects' o A
\ \ Ia’ .I,_—-‘ \.

o Whenan extermal magﬂetlc, ﬁeld\rs apphed domalns allgn with the field, either by
growingin SlZE‘ or b’y\ rotatlon r‘esultmg in the material becoming magnetized.

NNES

3. Hyster?sw;-fj;;.l

c"j' " Once the external field is removed, some domains may remain aligned, leading to
residual magnetism. This is called magnetic hysteresis and is the principle behind
permanent magnets.

Importance of Domain Theory:

1. Understanding Magnetization:
The theory explains how materials like iron and nickel become magnetized when placed in a
magnetic field.

2. Designing Magnetic Materials:
Helps engineers design materials for specific applications, such as transformers and data

storage.

3 Energy Loss Explanatlon -

Applications and Examplesk

. Electromagrr?tsr When sﬁft iron cores are used in solenoids, the domains align with the
apphecl field; creatlng strong temporary magnets.

¢ Magnetic Storage Devices: Domains are used to store data in hard drives, with each domain
representing a binary state.




2. Define a magnetlc ﬁefd and Expla ﬁ how magnehc field lines represent it.
Answer: _ - J| J| U\
NN

Definition of Magnetic Field:
A magnetic field is the region around a magnet, electric current, or a moving charge where magnetic
forces can be observed. Itis a vector field, meaning it has both magnitude and direction.

Properties of Magnetic Fields:

1. Direction:
The magnetic field direction is defined as the direction in which the North pole of a compass
needle points when placed in the field.

2. Strength:
The strength of a magnetic field is determined by the density of the magnetic field lines.
Closer lines indicate a stronger field.

3. Representation: _ e .-';.'g_/,—-\) N

o Magnetic fields are represented by mqgr\etlc*ﬁeld\lmes

,-._ { 7\ = L

o These lines a#é cont;nuou\s Ibchas that start from the North pole of a magnet and end
at thg Qljlth pUJe outs1de the magnet, while continuing inside the magnet.
\\]I_i‘\:l_'l \'\]_J \ -

Magnetic Field Lines:

1. Direction and Path:
Field lines flow from North to South outside the magnet and South to North inside, forming

closed loops.

2. Strength Indication:
The closer the field lines, the stronger the field. For example, near the poles of a bar magnet,
field lines are denser, indicating a strong field.

3. Non-Intersection:
Magnetic field lines never intersect, as this would imply two directions of the magnetic field

at one point, which is impossible.

Examples:

1. Bar Magnet: \ \\
Magnetic ﬁelld Illnhs form Ibops around the magnet, showing attraction and repulsion at the

polea}T l|
2. Current-Carrying Wire:

A circular magnetic field forms around the wire, with the direction determined by the right-
hand rule.




3. Earth's Magnetic Field: ~ 1)
The Earth’s magnetic field lines show haw the plariet\ héhave‘s 1|ke agiant bar magnet with
field lines extendlng from the magnet}c South pole to thé magnetlc North pole.

Magnetic field lines are a powarful toal ‘ta wsuahze the invisible forces of magnetism, aiding in
understandlng vanqus mégneht phenomena
WRNY
3. Explain induced magnetism, how it occurs, and its applications.
Answer:

Definition of Induced Magnetism:
Induced magnetism is the process by which a material temporarily becomes a magnet when placed
in a magnetic field. The material loses its magnetism when the external field is removed.

How It Occurs:

1. Influence of Magnetic Field:
When a non-magnetic material (like iron) is placed in a magnetic field, the atomic domains
within the material align with the external field.

2. Domain Alignment: lf"'l" 25 " s
The external magnetic field forces,\the@omams’fo al;gn |n the same dlrechon creating a

{ ~— \
TAl M \\..-

temporary net magnetlc effecL VLAY R AN b

3. Temporary Nature:

1 e
\ \\ I".‘

For so! magqét]‘cl materials (e g., iron), the induced magnetism lasts only as long as the
exte}!m | field is present.

Factors Affecting Induced Magnetism:
1. Material Type:
o Soft magnetic materials (like iron) are easily magnetized and demagnetized.
o Hard magnetic materials (like steel) retain magnetism longer.

2. Strength of Magnetic Field:
A stronger external field induces a stronger magnetic effect.

3. Duration of Exposure:
Longer exposure to the magnetic field strengthens the induced magnetisy

Applications:

1. Electromagnets: | | | :
Electrorhagﬂeté use mduced magnetism in iron cores to create strong magnetic fields for
Ilftmg heavy objects, like in scrapyards.




2. Magnetic Separation: A
Induced magnetism is used to separatemagnehc materlalsfrdm nen magnetlc ones in
industries. \ NV W\ W -

3. Electric Motors and Generatorg \ BLS
Rotating coi lF in rﬁqtors and generators use induced magnetism to convert electrical energy
to mﬁchaﬁical energy and vice versa.

4. Magnetic Data Storage:
Induced magnetism is used in hard drives and magnetic tapes for data storage.

Example:
An iron nail placed near a bar magnet becomes temporarily magnetized and can attract other small
metal objects.

4. Describe the Earth's magnetic field and its significance in navigation and protecting life on
Earth.
Answer:

Definition of Earth's Magnetic Field: N~

— 1\ WU U
The Earth’s magnetic field, also known as the geomagnel;lcfﬁéfd rﬁdmbleg théﬁéld of a bar magnet
tilted approximately 11 degrees from the, eratlﬂnaI ax;s It) is, g_eﬁeraféd by the motion of molten iron

.\ /J

in the Earth's outer core (gefoﬂynamo effett“,l\ \ 7S

\ \\ '. L PR (YA
SRR ee=
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1. Magﬁegc Poles:
The magnetic poles (North and South) are the points where the magnetic field is vertical.
These poles shift over time due to changes in the Earth's core.

Characteristics: 1

2. Magnetosphere:
The Earth’s magnetic field extends into space, forming the magnetosphere, which deflects
solar wind and protects the planet from harmful cosmic radiation.

3. Field Lines:
Magnetic field lines extend from the magnetic South pole to the magnetic North pole
outside the Earth, forming loops.

Significance:

1. Navigation: I "

o The Earth's magnetlc ﬁeld alrgns qompass needlés én“abllng navigation.

—

o Sailors and tra\telers hawe rehed on magnetlc compasses for centuries to find

dwe@qph -

2 Ammthlgratlon
Many migratory animals, such as birds, sea turtles, and fish, use the Earth's magnetic field for
navigation during long-distance migrations.




3. Protection from Solar Wind: A\ (C \

The magnetosphere prevents solar wind (c_h‘gargegi'-;p'g{tilb,l\eg*f__fq*m_the" Sun) from stripping
away the Earth’s atmosphere, p reservi ng cqndmons ‘necessary for life.

— p At

"

Auroras: ; ' LA
Interacti‘q‘n-z.qre'.;-‘_ "';E\Jen_,'t_hé-%bl'aF'wind and the Earth’s magnetic field creates auroras (Northern
and’_‘sgi@ﬂ‘i‘e‘rn Lights), visible near the poles.

Applications and Examples:

1. Compasses:

The magnetic field allows compasses to point toward magnetic North, aiding in navigation.

Space Exploration:
Understanding the Earth's magnetic field helps protect satellites and spacecraft from
radiation.

Technology:
Magnetic field variations are studied for applications like mineral exploration and earthquake
prediction. = iy
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MCQs

1. What are magnetic domains? - "

A) Regions where atoms have random magnetlc allgnment
B) Regions where. at¢mic agnetlc moments are aligned in the same direction

C) Areas with | ho magnetic field

D) Spaces between ferromagnetic materials

Answer: B) Regions where atomic magnetic moments are aligned in the same direction

2. In unmagnetized materials, magnetic domains are:

A) Fully aligned

B) Randomly oriented

C) Opposite in polarity

D) Not present

Answer: B) Randomly oriented

A) They remain randomly onented | \\
B) They align with the extemam ﬁejd \
C) They lose their m?ngftjc propert-'res
D) They repe| ebch other -
Answer: B) Tf'ley align with the external field

4. What is the movement of domain walls in a material under a magnetic field called?

A) Domain shifting

B) Magnetic flux

C) Domain wall motion

D) Hysteresis

Answer: C) Domain wall motion

5. What does a magnetic field represent?

A) The direction of electric current ¢
B) The region where magnetic forces cany be observed B8R\
C) A measure of electric potential , ZAR\RSR

D) The absence of magnetic forces -
Answer: B) The regl?n‘ wﬁer& magnetic forces can be observed

INASA

6. Magnetic field lines never intersect because:




A) They are imaginary - .
B) Two directions at a single point are |mp055|ble M\ o [ ( 3_.:;__ \ o2~
C) They cancel out each other { 2 A\ \ |
D) They are not real phenomena R NA
Answer: B) Two dlrectlons at a single palnt are |mp055|ble

l I\

"._"-J |I
7.The strength of a magnetic field is strongest:

A) At the center of the field

B) Near the poles of a magnet

C) At the edges of the magnet

D) In the absence of domains

Answer: B) Near the poles of a magnet

8. What direction do magnetic field lines flow outside a bar magnet?

A) From South to North

B) From North to South

C) In circular paths

D) They have no fixed direction Q
Answer: B) From North to South VZAR (R

9. What is mq:ldcedlrlmgnetlsm?

A) Permanent magnetization of materials

B) Temporary magnetism caused by an external magnetic field

C) Magnetism due to heating a material

D) A natural property of all materials

Answer: B) Temporary magnetism caused by an external magnetic field

10. Which material shows strong induced magnetism?

A) Plastic
B) Iron
C) Wood
D) Glass o
Answer: B) Iron =g

l-|i.|'-||||l
-~ b}

11. What happens to a matenal s domalns imnduced magnetism?

[P
A) They becomF smallef'
B) They allgn with the external magnetic field
C) They disappear completely




D) They oppose the magnetic field 2\ i
Answer: B) They align with the external magnetic field "\ | (@ o=

12. What is an appllcatloT of mduced margnetlsm'-‘

A) Plastic prmpldcubn, M

B) Magnetic separation of metals

C) Insulation manufacturing

D) Heat conduction

Answer: B) Magnetic separation of metals

13. Which of the following is not a type of magnetic material?

A) Ferromagnetic
B) Paramagnetic
C) Diamagnetic

D) Supermagnetic

Answer: D) Supermagnetic

14. Ferromagnetic matenalsare VWU

A) Strongly attracted to a agneht ﬁeld e
B) Weakly attra E:r::{ ﬁ’.)\ﬁl rﬁ;gnetlc field

C) Repelled by’ a magnetic field

D) Not affected by a magnetic field

Answer: A) Strongly attracted to a magnetic field

15. Paramagnetic materials are:

A) Strongly attracted to a magnetic field

B) Weakly attracted to a magnetic field

C) Repelled by a magnetic field

D) Completely unaffected by a magnetic field
Answer: B) Weakly attracted to a magnetic field

16. Diamagnetic materials are: A | L

A) Strongly repelled by a magnetic ﬁeld \ \ 770\( |
B) Weakly repelled by a magﬂehc ﬁeld

C) Attracted to a magneti ﬁeld

D) Permanent. r[na\gnétst J\J €

Answer: B) Weakly repelled by a magnetic field




17. What is the key characteristic of ferromagnetic materials? . <\

A) They lose magnetism quickly A A LA N
B) Their magnetic domains ean be permanently allgned
C) They cannot be magnehzed L AL TR
D) They are only. foupd\jnlalldys -
Answer: B) Thdllr thagnetlc domains can be permanently aligned

18. Earth's magnetic field is generated by:

A) The motion of molten iron and nickel in the outer core

B) The Earth's rotation

C) The atmosphere's electric charges

D) The magnetic rocks in the crust

Answer: A) The motion of molten iron and nickel in the outer core

19. What is the shape of the Earth's magnetic field?

A) Circular

B) Linear

C) Bar magnet-like

D) Randomly scattered
Answer: C) Bar magnqt-h!(e

\ __f \ ]

20. What is the magnetosphere?

A) The magnetic field inside the Earth

B) The Earth's magnetic field extending into space

C) The magnetic poles

D) A layer of molten rock

Answer: B) The Earth's magnetic field extending into space

21. Why are the Earth's magnetic and geographical poles not aligned?

A) Because of the Earth's tilt

B) Due to irregularities in the Earth's core
C) They are the same poles

D) The Earth's magnetic field is constant ) A AV WA
Answer: B) Due to irregular__ij_‘_iggin,t_he.-E_é.ﬁ,ﬁ"_': or U\ v U

22. What prqtdq:tﬁ thé Earth from harmful solar radiation?

A) The ozone layer
B) The magnetosphere
C) The stratosphere




D) Atmospheric pressure
Answer: B) The magnetosphere N\ T WD

23. What causes the Aurcrra Borea!is {Northern nghts)?

A) Reﬂectlomq)# sunhght
B) Interaction between solar wind and Earth's magnetic field
C) Magnetic storms on Earth
D) Earth's rotation
Answer: B) Interaction between solar wind and Earth's magnetic field

24. What is the tilt of Earth's magnetic axis relative to its rotational axis?

A) 5 degrees

B) 11 degrees

C) 20 degrees

D) 90 degrees
Answer: B) 11 degrees

A) Soft iron
B) Steel \1
Q) Aluminum- -
D) Bismuth
Answer: B) Steel

26. How do compasses work?

A) By detecting electric currents

B) By aligning with Earth's magnetic field

C) By pointing toward the Sun

D) By reacting to atmospheric pressure

Answer: B) By aligning with Earth’'s magnetic field

Tl (=
| R

27. What happens when a diamagnetic material is pfa;gd---i.nfai-'ﬁ'l%g"ri'ehfé:"_ﬁéld"?'\:'"'

A) Itis strongly attracted |
B) It is repelled AL RS
C) It aligns with the field\ J| UL =T

D) It becomes, ] .per anent r'n'agnet

Answer: B) It'is repelled




28. What are domain walls?

A) Boundaries between magnetic poles O,
B) Boundaries between magnetic domalﬁ-s \ A7\ (

C) Points of strongest magnetm ﬁeld .- AN g
D) Areas with no ma n?tlf fiel d
AR B}Bm‘”'d? es between magnetic domains

29. What happens to magnetic domains at the Curie temperature?

A) They align perfectly

B) They lose their alignment

C) They grow in size

D) They repel each other

Answer: B) They lose their alighment

30. Which material is commonly used for electromagnet cores?

A) Aluminum
B) Softiron
C) Steel .
D) Copper O
Answer: B) Softiron \RIRLEY \
NURN
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