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During our childhood, we all have marvelled at the properties of a bar magnet. It attracts tiny pieces of iron scraps and nails and repels another magnet when oriented in a particular manner. In this short piece of article, we will learn about bar magnets in specific, their properties and other related topics in detail. A magnet is an object that produces a magnetic field around itselfMagnets are classified into two groups natural and artificial magnets based on how they achieved their magnetism and for how long they retain their magnetic abilities and on their
magnetic field. Natural magnets occur in nature and are much weaker than artificial magnets. Natural magnets Natural magnets occur in nature and have a weak magnetic field. Lodestones are a common example of natural magnets.Artificial magnets Artificial magnets can be produced by man-made means and have a stronger magnetic field. They can also be shaped as required. When an artificial magnet is shaped in the form of a bar, it is called a bar magnet. A bar magnet is a rectangular piece of an object, made up of iron, steel or any other ferromagnetic
substance or ferromagnetic composite, that shows permanent magnetic properties. It has two poles, a north and a south pole such that when suspended freely, the magnet aligns itself so that the northern pole points towards the magnetic north pole of the earth. There are two types of bar magnets:Cylindrical bar magnet:A cylindrical rod is also known as a rod magnet that has a thickness equal to larger than the diameter enabling high magnetism property. These bar magnets find application in educational, experimental, and research uses.Rectangular bar
magnet:Rectangular bar magnets find applications in manufacturing and engineering industries as they have magnetic strength and field greater than the other magnets.Watch the video and learn more about electric fields A bar magnet has properties similar to any permanent magnet.It has a north pole and a south pole at two ends. Even if you break a bar magnet from the middle, both the pieces will still have a north pole and a south pole, no matter how many pieces you break it in. Its magnetic force of it is the strongest at the poles.If this magnet is
suspended freely in the air with a thread, it will not come to rest until the poles are aligned in a north-south position. A Mariners Compass uses this property to determine direction.If two bar magnets are placed close to each other, their unlike poles will attract and like poles will repel each other.A bar magnet will attract all ferromagnetic materials such as iron, nickel and cobalt.Magnetic Field Lines around a Bar MagnetLet us understand the concept of magnetic field lines using the following activity. Let us sprinkle iron filings on a sheet of paper and a bar
magnet in between. When we tap the paper, we notice that the fillings get aligned in the manner shown in the figure below.These patterns of the filings show us the magnetic field lines that surround this bar magnet The magnetic field lines can be defined as imaginary lines that can be drawn along the magnetic field that is acting around any magnetic substance. The magnetic field lines possess certain properties, The magnetic field lines of a magnet form continuous closed loops.The tangent to the field line at any point represents the direction of the net
magnetic field B at that point.The larger the number of field lines crossing per unit area, the stronger the magnitude of the magnetic field B.The magnetic field lines do not intersect.Read More: ElectromagnetsHow Are Electromagnets Different from Bar Magnets?Though electromagnets and bar magnets show similar magnetic fields but the following are the differences between them:Most bar magnets are blocks of ferromagnetic materials while electromagnets are coils of wire which sometimes are surrounded by a ferromagnetic core. Electromagnets behave
like bar magnets when an electric current is passed through them.Bar magnets generate their own magnetic field while electromagnets depend on the external sources of electric current for the generation of the magnetic field.Bar magnets have a constant magnetic pull as they are permanent magnets while electromagnets do not have a constant magnetic pull as they are controlled by external sources of electric current.The magnetic force of the bar magnet is constant and is dependent on the material it is made from while the magnetic force of an
electromagnet can be varied by varying the amount of electricity flowing through the coil.Related Articles: Bar magnets are used as stirrers in laboratories for magnetic experiments.They also find applications in medical procedures.Electronic devices such as telephones, radios, and television sets use magnets.Many industries use bar magnets for the collection of loose metals and also for retaining the magnetism of other magnets. Pole strength is defined as the strength of a magnetic pole to attract magnetic materials towards itself. Pole strength is a scalar
quantity.SI Unit of Pole StrengthSI unitN.Tesla-1Dimensions[LA]Formula of Pole StrengthThe formula for calculating the pole strength is:\(\begin{array} {1} P=\frac{W}{I}\end{array} \)Where,P is the strength of the magnetic poleW is the work done while moving the magnet around the wirel is the electric current in the wireAlnico and Neodymium Bar MagnetIt will be incomplete to talk about bar magnets and not mention an Alnico bar magnet and a neodymium bar magnet. The primary components of Alnico magnets are aluminium, nickel, cobalt, and iron.
These magnets produce a strong magnetic field and retain their magnetic property even under extreme heat. Neodymium bar magnets are made with a mixture of neodymium, boron, and iron. These are both extremely powerful magnets but very brittle.A bar magnet is a rectangular piece of an object, made up of iron, steel or any other ferromagnetic substance or ferromagnetic composite, that shows permanent magnetic properties. It has two poles, a north and a south pole such that when suspended freely, the magnet aligns itself so that the northern pole
points towards the magnetic north pole of the earth.Natural magnets occur in nature and have a weak magnetic field. Lodestones are a common example of natural magnets. Pole strength is defined as the strength of a magnetic pole to attract magnetic materials towards itself. Pole strength is a scalar quantity. Bar magnets are used as stirrers in laboratories for magnetic experiments.They also find applications in medical procedures.Electronic devices such as telephones, radios, and television sets use magnets.Many industries use bar magnets for the
collection of loose metals and also for retaining the magnetism of other magnets. Artificial magnets can be produced by man-made means and have a stronger magnetic field. They can also be shaped as required. When an artificial magnet is shaped in the form of a bar, it is called a bar magnet.Stay tuned to BYJUS and Fall in Love with Learning! Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit
BY]JUS for all Physics related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Permanent magnets are objects made of a material which produces its own persistent magnetic field. A bar magnet is a type of permanent magnet which is in the shape of a rectangular prism having two magnetic poles, one on either side. In a bar magnet, the magnetic dipole moment vector points from the South pole to the North pole, while the magnitude of the vector depends on the strength of the
magnet. The magnetic field of a bar magnet is exactly that of any other dipole, where the lines of magnetic field curl around from the North pole to the South pole. Unlike electric dipoles, the individual magnetic monopoles of a magnetic dipole cannot be separated. If you were to cut a bar magnet in half, you would simply have 2 smaller bar magnets. A magnetic monopole has never been observed.A magnetograph can be created by placing a piece of paper over a magnet and sprinkling the paper with iron filings. We can use this to visualize the magnetic field
induced by a bar magnet. The particles align themselves with the lines of the magnetic field produced by the magnet. The lines show where the magnetic field exits the material at one pole and re-enters the material at the other pole. It should be noted that the magnetic lines exist in three dimensions, but are only seen in two dimensions in the image.The main idea for this topic is to explore the physical properties of bar magnets and how they interact with the environment. The magnetic field produced by a bar magnet, as explained above, is strongest inside
the magnet itself. The external location where the field is the strongest is just outside the poles, on axis. A practical way to observe this phenomenon (shown mathematically below) is using a compass, which being magnetized itself, will point it's North end towards the South pole of any permanent magnet (including the Earth itself! The 'North' pole of the Earth is actually a type S pole), therefore, moving a compass around a bar magnet will accurately illustrate the direction of the net magnetic field vector at any point. Subtracting Earth's magnetic field
(varying from 2.5E-5 T to 6.5E-5 T on Earth's surface) will give the direction of the magnetic field of the bar magnet.There are two different types of Bar Magnets:1. Alnico Bar MagnetsThe primary components of Alnico magnets are aluminum, nickel, cobalt, and iron. These magnets produce a strong magnetic field and retain their magnetic property even under extreme heat.2. Neodymium Bar MagnetsNeodymium bar magnets are made with a mixture of neodymium, boron, and iron. These are both extremely powerful and very brittle magnets.Both of these
magnets are magnetized by a phenomenon called ferromagnetism. Unfortunately, ferromagnetism requires quantum mechanics to explain fully, but can be simply explained as the tendency of ferromagnetic materials to align the tiny magnetic dipoles produced by atomic particles, summing to produce a much stronger magnetic dipole moment in the material as a whole.Mathematical Modelln physics, it is important to keep track of your frame of reference. Treat an effect as if it is arising at the source location and ending at the observation location. The source
location marks the beginning point for an effect. The result of the effect is gauged at the observation location.Due to the fact that an observation location can either be on the axis of the magnet, or off the axis of the magnet, we have two different equations. Given a bar magnet with magnetic dipole moment [math]\displaystyle{ \mu }[/math]:If the observation location is on the same axis as the magnet, assuming that the distance from the observation location to the magnet is much greater than the separation distance of the two poles [math]\displaystyle{ (r \gt
\gt s) }[/math], we find that:[math]\displaystyle{ B = \frac{\mu {0} }{4\pi }\frac{2\mu }{r"~{3}} }[/math]If the observation location is on the perpendicular axis of the bar magnet, and assuming that the distance from the observation location to the magnet is much greater than the separation distance of the two poles [math]\displaystyle{ (r \gt \gt s) }[/math], we conclude that:[math]\displaystyle{ B = \frac{\mu {0} }{4\pi } \frac{\mu }{r~{3}} }[/math]Computational ModelThe curved magnetic field of a bar magnetAs you can see in this picture, the
magnetic field of a bar magnet takes the exact same form as the electric field of a dipole. The magnetic field lines flow out of the North pole of the magnet, and into the South pole of the magnet, in a curving fashion. However, the 'poles' are merely just conventions. They do not represent anything, and are terms assigned to each end. However, it is true that the magnetic field will always flow out of the 'North' end.Computationally, creating a magnetic dipole is challenging because we cannot use the Law of Superposition to represent it. Instead we must use a
ring of current, which produces a dipole field to approximate it. The following code snippet is part of a program which creates a 3D model of a magnetic dipole's field:function hh=Iforce3d(n,clr)% Lforce3Dd2r = pi/180; r2d=1/d2r;tht=d2r*(0:5:360)';phi=d2r*(0:ceil(180/n):180);hh=phi*r2d;A=50;r=A*sin(tht). ~ 2;rho=r.*sin(tht);x=rho*cos(phi);y=rho*sin(phi);[nR,nC]=size(x);u=ones(1,nC);z=r.*cos(tht)*u;% Draw Line of Forceh = figure;plot3(x,y,z,'r');hold on;axis equal% Draw The Earth's
Spheroid[u,v,w]=sphere(25);surf(10*u,10*v,9*w);colormap('default');camlight right;lighting phong;The resulting visual is a good representation of a magnetic dipole's fieldExamplesSimpleA bar magnet is located at the origin of the xy-plane, with its North end aligned with the positive x-axis.a) What are the directions of the magnetic field at the following observation locations? Above the magnet, Below the magnet, To the Left of the magnet, To the Right of the magnet, and In a Plane Above the magnet [math]\displaystyle{ (+z) }[/math].We know the magnet
field of a bar magnet flows from the North Pole to the South Pole in curves.Above:Below:Left:Right:Plane Above:MiddlingA bar magnet with a magnetic dipole moment [math]\displaystyle{ \mu = 0.58 \text{ A} \cdot \text{m}~2 }[/math] lies on the [math]\displaystyle{ -x }[/math] axis. A compass is located at the origin. Magnetic North is in the [math]\displaystyle{ -z }[/math] direction. Between the bar magnet and the compass is a coil of wire of radius [math]\displaystyle{ R = 3.5 \text{ cm} }[/math]. The distance from the center of the coil to the center of
the compass is [math]\displaystyle{ d_{cc} = 9.6 \text{ cm} }[/math]. The distance from the center of the bar magnet to the center of the compass is [math]\displaystyle{ d_{bc} = 23.0 \text{ cm} }[/math]. A steady current of [math]\displaystyle{ 0.96 \text{ A} }[/math] runs through the coil. The conventional current runs clockwise in the coil when viewed from the location of the compass (the origin). Despite the presence of the magnet and coil, the compass still points north. a) Which pole of the bar magnet is closer to the compass?b) How many turns of
wire are in the coil?DifficultWe already know that the field of a bar magnet flows out of the North end and into the South end in a curving fashion. So, using the diagram above, it is easy to see that to the right of the magnet, the direction of the magnetic field points in the +X direction. At a position to the left of the magnet, the field is flowing back into the south end of the magnet, so the direction of the magnetic field at this location is also in the +X direction.The field above and below the magnet is flowing from the right to the left at both locations, so the
direction of the magnetic field above and below the magnet is in the -X direction. At a different plane (z 0), there is no magnetic field, because we can assume that bar magnet acts as a 2-D dipole. Example 2:Part A: Because the conventional current runs clockwise in the coil, you can use right hand rule to determine what direction the magnetic field is due to the coil. This tells us that the magnetic field due to the coil is in the -X direction. In order for the compass to stay still, the magnet needs to directly oppose the magnetic field of the coil, meaning its
magnetic field has to point in the +X direction, meaning the north pole would have to be nearer the compass. Part B: Because the magnetic field created by the coil is equal to the magnetic field created by the magnet, we can set their two fields equal to each other:[math]\displaystyle{ \frac{\mu {0} }{4 \pi } \cdot \frac{2\mu }{r~{3}} = \frac{\mu {0} }{4 \pi } \cdot \frac{2NI\pi R~ {2} }{(z~ {2} +R~{2})"~{3/2}} }[/math]Rearranging to solve this equation for N, we get: [math\displaystyle{ N = \frac{\mu (z~{2}+R"~{2})~{3/2}}{I\pi R~ {2} d~{3}} }
[/math]Plugging in .58 Am2 (the magnetic dipole moment, ), .096 meters for z, .035 meters for R, .96 Amps for I, and .23 meters for d, we get that the number of loops in the coil is 14.Connectedness[[File:Series L0.JPG|thumb|left|An experimental MAGLEYV train created by Japanese engineers.MRI of brain.One very interesting applications of magnets is their ability to levitate objects. This is the main driving force in the case of MAGLEV trains. Magnetic levitation, or MAGLEYV trains, hover above a long series of magnets where the magnets on the bottom of the
train repel the magnets on the tracks below it. Sending an electric current through the coils on the bottom of the track allows the train to levitate a few inches off the ground, and propelling the current through the guided coils on the bottom of the track propels the train forward at unbelievable speeds (up to 250 MPH)!Making the train levitate is a useful tool because it reduces the amount of friction between the wheels and the track, allowing for much more efficiency overall. Magnetism is also used in medical technology. Medical Resonance Imaging (MRI)
machines use magnetic fields and radio waves to create images of the body.HistoryJames Clerk MaxwellThe first magnets were not invented, but rather discovered. The ancient Greeks and ancient Chinese stumbled upon a naturally occurring material, called magnetite, by mistake. People were so astounded by it that tales were told of magical islands where magnetic nature was everywhere. The Chinese actually developed a compass around 4500 years ago using this magnetite!Despite not being the first people to study magnetism, Hans Christian Oersted did
prove that electricity and magnetism were related by bringing a current carrying wire close to a compass needle. However, it wasn't until Maxwell published his findings in 1862 that led to the relationships between electricity and magnetism (Maxwell's Equations; see other Wikipedia page).Bar magnets have been used for years to show magnetic fields and magnetic lines of force. An example of this is to pour metal filings onto a piece of paper that is suspended above a magnet. As time goes on, the shavings will align themselves into arcs that go outward from
the magnets south and north poles. A second example would be that it involves trying to touch the north poles of two different weak magnets together to show how the poles repel against each other. Splitting a bar magnet in half will obviously create two magnets. Each of those two different magnets will have a north and south pole. However, we must be careful. Excessive force or heat from cutting can demagnetize the bar.See alsoExternal links References Bar Magnet is a magnet that is rectangular in shape and has two poles, the North Pole and South Pole.
The magnetic field of a bar magnet is maximum at its pole and minimum at its center. Bar Magnets are made up of Iron, cobalt, or any other Ferromagnetic materials that show magnetic properties. Bar magnets can be of various types including Cylindrical Bar magnets and Rectangular Bar magnets. Bar magnets have fascinated us for centuries due to their practical applications in everyday tools and advanced technologies. In this article, we will dig deep into What a is Bar Magnet, the Properties of the Bar Magnet, the Application of Bar Magnet, and others in
detail. Table of Content A bar magnet is a rectangular piece typically made from iron, steel, or a ferromagnetic substance, having distinct north and south poles. Even if it's broken, each fragment will maintain its unique identity with retained poles. Bar Magnet DiagramThe basic diagram of the Bar Magnet is added in the image below, Bar MagnetPoles of Bar MagnetA bar magnet has two poles: These poles play an important role in magnet's behavior and interactions. Types of Bar MagnetVarious types of the bar magnets are added in the article below, Alnico
Bar MagnetNeodymium Bar MagnetCylindrical Bar MagnetRectangular Bar MagnetAlnico Bar MagnetAlnico bar magnets offer excellent temperature stability, high residual induction, and relatively high energies. They have better corrosion resistance and usually do not require surface treatment. It has temperature stability, with a working temperature of 300-500C, and they demagnetize at temperatures exceeding 600C. Due to their strategic resources of cobalt and nickel, alnico magnets are relatively expensive and find applications in aerospace, military,
automotive industry, and security systems. Neodymium Bar MagnetNeodymium bar magnets are widely used in electronics, electrical machinery, medical equipment, toys, packaging, hardware machinery, aerospace, and other fields. They are known for their exceptional magnetic strength and versatility, making them popular in various industries and scientific applications. Neodymium bar magnets come in a range of grades, offering exceptional magnetic strength and adaptability. However, they are sensitive to temperature and can be significantly affected
by exposure to elevated temperatures. Cylindrical Bar MagnetA bar magnet of the shape of a cylinder is called a cylindrical bar magnet. It is also called Rod Magnet. Rectangular Bar MagnetNormal bar magnet that is in shape of a cuboid is called a Rectangular bar magnet. It has various applications and in general is called Bar mangnets. Properties of Bar MagnetVarious properties of a Bar Magnet are, Directional Property: When suspended freely a Bar Magnet always comes to rest in the geographically north-south direction.Magnetic Induction: When a
magnetic material is kept in contact with a bar magnet, it acquires magnetic properties through magnetic induction.Demagnetization: A bar magnet loses its magnetism when heated, beaten hard by a hammer, or kept under AC current.Attractive Property: The bar magnet attracts ferromagnetic materials like iron, cobalt and nickel.Existence as a Dipole: Bar magnet always exists as a dipole, and the existence of a monopole is not possible Magnetic Field of a Bar MagnetMagnetic field of a bar magnet is created by the motion of electrons in the material that
forms the magnet. It's Magnetic force is strongest at the poles. The magnetic field of a bar magnet is very similar to the electric field created by an electric dipole. The magnetic field of a Bar Magnet is shown in the image added below, Magnetic Field Lines Around a Bar MagnetMagentic field lines are the imaginary lines that are used to represent the strength of a magnet. These lines start from the north pole of the magnet and goes to the south pole of the agent. Properties of the magnetic field are added below, For a bar magnet, the magnetic field lines form
closed loops, extending from the north pole to the south pole. When two bar magnets are brought close to each other, their magnetic lines of force interact with each other and get modified to point in the direction of the resultant magnetic force (field). Pole Strength of Bar Magnet The pole strength of a bar magnet is the strength of a magnetic pole to attract magnetic materials towards itself. The magnetic force of a bar magnet is strongest at the poles. The pole strength is related to the magnetic moment of the magnet, and it is the product of the pole
strength and the length of the magnet. Formula of Pole StrengthFormula to find pole strength of a bar magnet is given by: P = W/T Where, P is the Strength of Magnetic PoleW is the Work Done in Moving Magnet around the Wirel is Electric Current in WireSI Unit of Pole StrengthSI Unit of pole strength of a bar magnet Ampere-meter (A.m).Dimension of Pole strength is, [LAJApplications of Bar MagnetsBar magnets have various applications in different fields which are as follows: Picking up Small Metallic Objects: Bar magnets are used to pick up small
metallic objects such as metal shavings, nails, and screws, as well as magnetic stirring rods in laboratory settings.Industrial purposes: Bar magnets are used for industrial applications such as collecting magnetic waste or separating magnetic objects from a large area of mixed substances. They are also used for stirring mixtures to facilitate the mobility of ferromagnetic substances in chemical experiments.Electronic Devices: Bar magnets find applications in electronic devices such as televisions, microphones, and mobile phones.Uses of Bar MagnetVarious
uses of the bar magntes are, Magnetizing Objects: Bar magnets can be used to magnetize other objects such as paperclips, by stroking the object against the bar magnetCompass: When freely suspended the bar magnet aligns itself to earth's magnetic field making it useful as a compass to find north and south direction.Bar Magnet as Equivalent SolenoidA bar magnet can be modeled as an equivalent solenoid. The magnetic moment of a bar magnet as an equivalent solenoid can be derived by calculating the axial field of a finite solenoid carrying current. The
similarity between magnetic field lines of a bar magnet and solenoid is that a bar magnet can be thought of as a large number of circulating currents in analogy with a solenoid. The image of magnetic field of a Solenoid is added below, Read more about Magnetic Field of a Solenoid. Difference between Bar Magnet and ElectromagnetThe key difference between a bar magnet and an electromagnet lies in their magnetic properties: Electromagnet: An electromagnet, is a temporary magnet that can produce a magnetic field in the presence of electric current. It is
formed when electric current is passed through wires wound around a soft metal core. The strength of the magnetic field produced by an electromagnet can be varied by controlling the electric current that passes through the wire. However, an electromagnet loses its magnetism once the current flow is stopped, requiring a continuous power supply to maintain the magnetic field.Bar Magnet: A bar magnet is a permanent magnet that can create its own persistent magnetic field. It has a fixed magnetic field strength and does not require an external power
source to maintain its magnetism. The magnetism in a bar magnet is caused by the alignment of electron spins within the material, resulting in a constant magnetic field.Read More, Magnetic Force on a Current-Carrying WireMagnetic Field StrengthMagnetism CBSE Class 12 Physics Notes 2023-24 Electric Charge and Electric Field Electric Charge Conductors and Insulators Basic Properties of Electric Charge Coulomb's Law Forces Between Multiple Charges Electric Field Electric Field Lines What is Electric Flux? Electric Dipole Continuous Charge
Distribution Applications of Gauss's Law Electric Potential Energy Electric Potential Due to a Point Charge Electric Potential Of A Dipole and System Of Charges Equipotential Surfaces Potential Energy of a System of Charges Potential Energy in an External Field Electrostatics of Conductors Dielectrics and Polarisation Capacitor and Capacitance What is a Parallel Plate Capacitor? Capacitors in Series and Parallel Energy stored in a Capacitor Electric Current Electric Current in Conductors Ohm's Law - Definition, Formula, Applications, Limitations Drift
Velocity Limitations of Ohm's Law Resistivity Temperature Dependence of Resistance Electrical Energy and Power Electromotive Force Combination of Cells in Series and Parallel Kirchhoff's Laws Wheatstone Bridge Magnetic Force on a Current carrying Wire Motion of a Charged Particle in a Magnetic Field Biot-Savart Law Magnetic Field on the Axis of a Circular Current Loop Ampere's Circuital Law and Problems on It Force between Two Parallel Current Carrying Conductors Current Loop as a Magnetic Dipole Moving Coil Galvanometer Experiments of
Faraday and Henry Magnetic Flux Faradays Laws of Electromagnetic Induction Lenz's Law Motional Electromotive Force Inductance - Definition, Derivation, Types, Examples AC Generator - Principle, Construction, Working, Applications AC Voltage Applied to a Resistor Phasors | Definition, Examples & Diagram AC Voltage Applied to an Inductor AC Voltage Applied to a Capacitor Series LCR Circuits Power Factor in AC circuit Transformer Last updated at Dec. 16, 2024 by Teachoo First, let us see what a Magnet is What is a Magnet It is an object which
attracts other objects like iron, steel etc Example If we bring a piece of iron near a magnet, it gets attracted towards the magnet If we brings 2 magnets together, they also attract each other What is a bar magnet? A bar magnet is a rectangular magnet It is a permanent magnet It has two poles - North Pole and South Pole Properties of Bar Magnet Since bar magnet is a permanent magnet, it will have the same properties as that of permanent magnet It's properties are It has two poles - North Pole and South Pole It attracts iron and steel particles Like poles
repel each other, unlike poles attract each other When freely suspended, north pole of magnet points towards north pole of the earth They are permanent magnets - they do not lose their magnetism Magnetic field is maximum at the poles, and minimum as we go towards the center Magnetic Field Lines in a Bar Magnet If we sprinkle iron filings on the bar magnet, they would arrange in this form This arrangement of iron filings is actually magnetic field lines Which we we will study in the next post - Magnetic Field Lines Uses of a Bar Magnet Since bar magnet
is a permanent magnet, it will have the same uses as that of permanent magnet It's uses are Magnets are used in Compass Bar magnets are used in Fridge Magnets. They are used to scan the body, like in MRI (Magnetic Resonance Imaging) Alnico and Neodymium Bar Magnet Actually, Bar Magnet is usually of two types Alnico Bar Magnet - Made up of aluminium, nickel, cobalt, and iron Neodymium Bar Magnet - Made up of neodymium, boron, and iron Questions Q1 Page 224 - Why does a compass needle get deflected when brought near a bar magnet? View
Answer Q1 Page 228 - Draw magnetic field lines around a bar magnet. View Answer Q2 Page 228 - List the properties of magnetic field lines. View Answer Q3 Page 228 - Why dont two magnetic field lines intersect each other? View Answer During our childhood, we all have marvelled at the properties of a bar magnet. It attracts tiny pieces of iron scraps and nails and repels another magnet when oriented in a particular manner. In this short piece of article, we will learn about bar magnets in specific, their properties and other related topics in detail. A magnet
is an object that produces a magnetic field around itselfMagnets are classified into two groups natural and artificial magnets based on how they achieved their magnetism and for how long they retain their magnetic abilities and on their magnetic field. Natural magnets occur in nature and are much weaker than artificial magnets. Natural magnets Natural magnets occur in nature and have a weak magnetic field. Lodestones are a common example of natural magnets.Artificial magnets Artificial magnets can be produced by man-made means and have a
stronger magnetic field. They can also be shaped as required. When an artificial magnet is shaped in the form of a bar, it is called a bar magnet. A bar magnet is a rectangular piece of an object, made up of iron, steel or any other ferromagnetic substance or ferromagnetic composite, that shows permanent magnetic properties. It has two poles, a north and a south pole such that when suspended freely, the magnet aligns itself so that the northern pole points towards the magnetic north pole of the earth. There are two types of bar magnets:Cylindrical bar
magnet:A cylindrical rod is also known as a rod magnet that has a thickness equal to larger than the diameter enabling high magnetism property. These bar magnets find application in educational, experimental, and research uses.Rectangular bar magnet:Rectangular bar magnets find applications in manufacturing and engineering industries as they have magnetic strength and field greater than the other magnets.Watch the video and learn more about electric fields A bar magnet has properties similar to any permanent magnet.It has a north pole and a south
pole at two ends. Even if you break a bar magnet from the middle, both the pieces will still have a north pole and a south pole, no matter how many pieces you break it in. Its magnetic force of it is the strongest at the poles.If this magnet is suspended freely in the air with a thread, it will not come to rest until the poles are aligned in a north-south position. A Mariners Compass uses this property to determine direction.If two bar magnets are placed close to each other, their unlike poles will attract and like poles will repel each other.A bar magnet will attract all
ferromagnetic materials such as iron, nickel and cobalt.Magnetic Field Lines around a Bar MagnetLet us understand the concept of magnetic field lines using the following activity. Let us sprinkle iron filings on a sheet of paper and a bar magnet in between. When we tap the paper, we notice that the fillings get aligned in the manner shown in the figure below.These patterns of the filings show us the magnetic field lines that surround this bar magnet The magnetic field lines can be defined as imaginary lines that can be drawn along the magnetic field that is
acting around any magnetic substance. The magnetic field lines possess certain properties, The magnetic field lines of a magnet form continuous closed loops.The tangent to the field line at any point represents the direction of the net magnetic field B at that point.The larger the number of field lines crossing per unit area, the stronger the magnitude of the magnetic field B.The magnetic field lines do not intersect.Read More: ElectromagnetsHow Are Electromagnets Different from Bar Magnets?Though electromagnets and bar magnets show similar magnetic
fields but the following are the differences between them:Most bar magnets are blocks of ferromagnetic materials while electromagnets are coils of wire which sometimes are surrounded by a ferromagnetic core. Electromagnets behave like bar magnets when an electric current is passed through them.Bar magnets generate their own magnetic field while electromagnets depend on the external sources of electric current for the generation of the magnetic field.Bar magnets have a constant magnetic pull as they are permanent magnets while electromagnets do
not have a constant magnetic pull as they are controlled by external sources of electric current.The magnetic force of the bar magnet is constant and is dependent on the material it is made from while the magnetic force of an electromagnet can be varied by varying the amount of electricity flowing through the coil.Related Articles: Bar magnets are used as stirrers in laboratories for magnetic experiments.They also find applications in medical procedures.Electronic devices such as telephones, radios, and television sets use magnets.Many industries use bar
magnets for the collection of loose metals and also for retaining the magnetism of other magnets. Pole strength is defined as the strength of a magnetic pole to attract magnetic materials towards itself. Pole strength is a scalar quantity.SI Unit of Pole StrengthSI unitN.Tesla-1Dimensions[LA]Formula of Pole StrengthThe formula for calculating the pole strength is:\(\begin{array}{1}P=\frac{W} {I}\end{array} \)Where,P is the strength of the magnetic poleW is the work done while moving the magnet around the wirel is the electric current in the wireAlnico and
Neodymium Bar MagnetlIt will be incomplete to talk about bar magnets and not mention an Alnico bar magnet and a neodymium bar magnet. The primary components of Alnico magnets are aluminium, nickel, cobalt, and iron. These magnets produce a strong magnetic field and retain their magnetic property even under extreme heat. Neodymium bar magnets are made with a mixture of neodymium, boron, and iron. These are both extremely powerful magnets but very brittle.A bar magnet is a rectangular piece of an object, made up of iron, steel or any other
ferromagnetic substance or ferromagnetic composite, that shows permanent magnetic properties. It has two poles, a north and a south pole such that when suspended freely, the magnet aligns itself so that the northern pole points towards the magnetic north pole of the earth.Natural magnets occur in nature and have a weak magnetic field. Lodestones are a common example of natural magnets. Pole strength is defined as the strength of a magnetic pole to attract magnetic materials towards itself. Pole strength is a scalar quantity. Bar magnets are used as
stirrers in laboratories for magnetic experiments.They also find applications in medical procedures.Electronic devices such as telephones, radios, and television sets use magnets.Many industries use bar magnets for the collection of loose metals and also for retaining the magnetism of other magnets. Artificial magnets can be produced by man-made means and have a stronger magnetic field. They can also be shaped as required. When an artificial magnet is shaped in the form of a bar, it is called a bar magnet.Stay tuned to BYJUS and Fall in Love with
Learning! Put your understanding of this concept to test by answering a few MCQs. Click Start Quiz to begin! Select the correct answer and click on the Finish buttonCheck your score and answers at the end of the quiz Visit BYJUS for all Physics related queries and study materials 0 out of 0 arewrong 0 out of 0 are correct 0 out of 0 are Unattempted View Quiz Answers and Analysis Bar Magnet Bar Magnet: Definition, Types, Properties, Uses, Field Lines (Magnetic Field) :- A magnet is any object which is capable of producing magnetic field outside itself and
which attracts other ferromagnetic materials like iron, cobalt, nickel, copper, etc. This magnetic field produced is invisible but it is responsible for the most notable property of a magnet i.e. it attracts materials and attracts or repel other magnets. Magnets can be ramified in different types on the basis of their shapes. For example bar magnets, horseshoe magnets, cylinder or disc magnets, drum magnets, etc. Magnetism is thus an extremely interesting phenomenon. There are different types of natural and artificial magnets present. Of all these, the bar
magnet has many diverse properties and types. Bar magnets finds its use in various industrial applications and are also used extensively in laboratories alongside educational fields. Magnet is the only object which is capable of creating a magnetic field around itself. Magnets are primarily divided into two groups, namely, natural magnets and artificial magnets. The classification of magnets is done based on the procedure of the magnetism done, the ability to produce a magnetic field, and the capacity of a magnet to retain magnetic abilities. Magnets that are
available in nature are called natural magnet. They possess relatively weak magnetic abilities and do not strongly attract ferrous materials. An important example of a naturally occurring magnet is a lodestone. In comparison to artificial or man-made magnets, natural magnets are much weaker. Magnets produced by humans by applying scientific magnet-developing technologies are known as artificial magnets. Such human-made magnets have the ability to create a relatively stronger magnetic field. One can make artificial magnets in different shapes and
sizes. Amagnet, which is shaped in the form of a rectangular bar, is known as abar magnet. A bar magnet is a rectangular piece of an object. It is a permanent magnet. It is made up of iron, steel or any other ferromagnetic substance or its composite having permanentmagnetic properties. The magnet consists of two poles: a north and a south pole. When it is suspended freely, the magnet aligns itself so that its north pole points towards the magnetic north pole of theearth. A bar magnets properties are mostly similar to those of a permanent magnet. It has
anorth poleand asouth poleat two ends. Even if we break a bar magnet from the middle, both the pieces will still have a north pole and a south pole, no matter how many pieces we break it into.The magnetic force of it is the strongest at the pole.If this magnet is suspended freely in the air with a thread, it will not come to rest until the poles are aligned in a north-south magnetic position of earth. A Mariners Compass uses this property of orientation to determine the direction.If two bar magnets are placed close to each other, their unlike poles will attract and
like poles will repel each other.A bar magnet will attract all ferromagnetic materials such as iron, nickel and cobalt Let us understand the concept of magnetic field lines using the activity which is described below. On a sheet of paper, place a bar magnet and sprinkle iron fillings on the sheet of paper around the magnet so that the bar magnet appears to be in between. Now tap the paper, we will notice that the fillings get aligned in the form of many lines. The patterns formed by the iron filings show us the magnetic field lines that surround this bar
magnet.The magnetic field lines area set of imaginary lines that can be drawn along the magnetic field that is acting around any magnetic substance. The magnetic field lines possess certain properties. They are mentioned below. The magnetic field lines of a magnet form continuous closed loops.The tangent drawn to the field line at any point represents the direction of the net magnetic field B at that point.More is the number of field lines crossing per any defined unit area, the stronger is the magnitude of the magnetic field B.The magnetic field lines never
intersects each other. Following are the uses of bar magnets: Bar magnets are used as stirrers in laboratory for magnetic experiments.They also find applications in medical procedures.Electronic devices such as telephones, radios, and television sets use magnets.Many industries use bar magnets for the collection of loose metals and iron scrap and also for retaining magnetism of existing magnets. Pole strength can be defined as the strength of the magnetic pole to attract magnetic materials towards itself. Pole strength is a scalar quantity. SI Unit of Pole
Strength SI unitN.Tesla-1Dimensions[LA] Formula of Pole Strength The formula for calculating the pole strength is as follows: P=WI Where, P is the Strength of the magnetic poleW is the work done while moving the magnet around the wirel is the electric current in the wire A rectangular magnet shaped in the form of a bar can be of two major types: a cylindrical bar magnet and a rectangular bar magnet. Both thebar magnet typescan produce a strong magnetic field effectively. The cylindrical bar magnet is also often known as a rod magnet as it looks like a
cylindrical rod. The thickness of such a magnet is larger than its diameter, and thus, it has the ability to increase its magnetism. A cylindrical bar magnet is primarily used for educational, scientific research and experimental purposes. As per the name, a rectangular-shaped bar magnet, which has two poles and the ability to create a relatively strong magnetic field, is known as a rectangular bar magnet. Such a magnet is mainly used for product manufacturing purposes in all engineering sectors. The primary components of Alnico magnets are aluminum,
nickel, cobalt, and iron. These magnets produce a strong magnetic field and retain their magnetic property even when subjected to extreme heat. Neodymium bar magnets are made with a mixture of neodymium, boron, and iron. Despite being brittle, these magnets are incredibly powerful and capable of producing a stronger magnetic field. 3 & 4 are both extremely powerful magnets but very brittle in nature. Image Source :- sciencephoto 1. What are the uses of a bar magnet?Bar magnetApplicationsIn the laboratory,bar magnetsare employed as stirrers for
magnetic studies.They can also be used in medical operations.Magnets are used in electronic devices such as telephones, radios, and television sets.2. What are magnets made of?A rectangular section of the object is called a bar magnet. It is made of permanent magnetic materials such as iron, steel, or any other ferromagnetic substance or ferromagnetic composite. The magnet contains two poles one in the north and one in the south.3. Which magnet will have the most powerful force?Any magnet's magnetic field is always greatest at one of its poles. At both
the north and south poles, the magnetic force is equal.4. Is a bar magnet irreversible?Permanent magnets are bar magnets. This implies that, unlike electromagnets, their magnetism is constant and cannot be turned on or off.5. How does the magnetic field around a bar magnet change as you move away from it?The magnetic field around a bar magnet decreases in strength as you move away from it. This decrease follows an inverse square law, meaning that if you double the distance from the magnet, the field strength becomes one-fourth of its original value.
The field lines also spread out more as you move away, becoming less dense and indicating a weaker field.6. How does the size of a bar magnet affect its magnetic field strength?Generally, larger bar magnets have stronger magnetic fields than smaller ones made of the same material. This is because larger magnets contain more magnetic domains that can be aligned. However, the relationship isn't always linear, and factors like the material composition and manufacturing process also play crucial roles in determining field strength.7. Can you explain the
difference between the magnetic field inside and outside a bar magnet?Inside a bar magnet, the magnetic field lines run from the south pole to the north pole. This internal field is very strong and uniform. Outside the magnet, the field lines emerge from the north pole and curve around to enter the south pole. The external field is non-uniform and decreases in strength with distance from the magnet.8. How does the shape of a bar magnet influence its magnetic field pattern?The shape of a bar magnet significantly influences its magnetic field pattern. The
elongated rectangular shape of a bar magnet creates a more uniform and predictable field pattern compared to other shapes. The field lines are more concentrated at the poles and spread out along the sides, creating a characteristic dipole field pattern. This shape allows for clear demonstration of magnetic field lines and makes bar magnets useful in various applications and experiments.9. Can you explain the concept of magnetic pole strength in a bar magnet?Magnetic pole strength refers to the intensity of the magnetic field at the poles of a magnet. In a
bar magnet, the poles are typically located at the ends. The strength of these poles determines how strongly the magnet can attract or repel other magnetic materials. Pole strength is not a fixed property and can vary depending on the material, size, and magnetization process of the bar magnet.10. What happens when you break a bar magnet in half?When you break a bar magnet in half, you end up with two smaller bar magnets, each with its own north and south pole. This demonstrates that magnetic monopoles (isolated north or south poles) do not exist in
nature. Each piece will have a complete set of magnetic poles, regardless of how small you break the magnet.11. How does temperature affect the magnetic properties of a bar magnet?Temperature has a significant effect on the magnetic properties of a bar magnet. As temperature increases, the thermal energy of the atoms in the magnet increases, causing more random motion. This disrupts the alignment of magnetic domains, weakening the magnet's overall field strength. If heated above its Curie temperature, a bar magnet will lose its magnetic properties
entirely, becoming paramagnetic.12. What is magnetic saturation, and how does it relate to bar magnets?Magnetic saturation occurs when increasing the external magnetizing field can no longer increase the magnetization of the material. For a bar magnet, this means there's a limit to how strong it can become, regardless of the strength of the external field used to magnetize it. Once all magnetic domains are aligned, further increases in the external field produce no additional magnetization.13. What is magnetic hysteresis, and how does it affect bar
magnets?Magnetic hysteresis is the tendency of a magnetic material to retain its magnetization even after an external magnetic field is removed. For bar magnets, this means they can maintain their magnetic properties over time. Hysteresis also affects how easily a magnet can be demagnetized or remagnetized, which is important for applications where magnetic stability is crucial.14. What is the domain theory of magnetism, and how does it explain the behavior of bar magnets?The domain theory of magnetism explains that ferromagnetic materials, like
those used in bar magnets, are composed of tiny regions called magnetic domains. Each domain acts like a miniature magnet with its own north and south poles. In an unmagnetized material, these domains are randomly oriented. When a strong external magnetic field is applied, the domains align in the same direction, creating a net magnetic field. This theory explains why bar magnets can be magnetized, demagnetized, and why they exhibit magnetic saturation.15. What is the difference between a temporary and a permanent bar magnet?A temporary bar
magnet is made from a material that can be easily magnetized and demagnetized, such as soft iron. It loses its magnetic properties quickly when the external magnetizing field is removed. A permanent bar magnet, made from materials like alnico or neodymium, retains its magnetic properties for a long time after magnetization. Permanent magnets have higher coercivity, making them more resistant to demagnetization.16. What is magnetic susceptibility, and how does it differ for materials used in bar magnets versus other materials?Magnetic susceptibility is
a measure of how much a material will become magnetized in response to an applied magnetic field. It's closely related to, but distinct from, magnetic permeability. Materials used in bar magnets, such as ferromagnetic materials, have very high positive susceptibilities. This means they become strongly magnetized in the presence of a magnetic field and can retain this magnetization. In contrast, diamagnetic materials have small, negative susceptibilities, while paramagnetic materials have small, positive susceptibilities. Understanding these differences is
crucial for selecting materials for specific magnetic applications.17. What is magnetic anisotropy, and how does it affect bar magnets?Magnetic anisotropy refers to the directional dependence of a material's magnetic properties. In bar magnets, this means that the material is easier to magnetize along certain crystallographic directions. This property is exploited in the manufacturing of strong permanent magnets by aligning the easy magnetization axes of the material during the production process. Magnetic anisotropy contributes to the magnet's ability to
maintain its magnetic field in a specific direction.18. How does the aspect ratio of a bar magnet affect its magnetic properties?The aspect ratio of a bar magnet, which is the ratio of its length to its width or diameter, affects its magnetic properties. Generally, bar magnets with a higher aspect ratio (longer and thinner) have a more concentrated magnetic field at their poles and a weaker field along their sides. This can result in stronger attraction or repulsion at the poles but a smaller overall magnetic moment. The aspect ratio also influences the magnet's
demagnetizing factor, which affects its ability to maintain magnetization in the absence of an external field.19. What is the relationship between electricity and magnetism in the context of bar magnets?The relationship between electricity and magnetism is fundamental to electromagnetism, one of the four fundamental forces of nature. In the context of bar magnets, this relationship manifests in several ways:20. What is magnetic declination, and how does it relate to using a bar magnet as a compass?Magnetic declination is the angle between magnetic north
(the direction a compass needle points) and true north (the direction to the Earth's geographic North Pole). When using a bar magnet as a compass, it's important to account for magnetic declination. The magnet will align with Earth's magnetic field, which doesn't perfectly coincide with geographic north-south. The declination varies depending on your location on Earth and changes over time due to the movement of Earth's magnetic poles.21. How do eddy currents affect bar magnets, especially in applications?Eddy currents are circular electric currents
induced within conductors by a changing magnetic field. In applications involving bar magnets, especially those with moving parts, eddy currents can be problematic. They can cause heating and energy loss, reducing the efficiency of devices. To mitigate this, bar magnets used in certain applications (like electric motors) are often made from laminated materials or ferrites, which reduce eddy current formation.22. Why does a freely suspended bar magnet always align itself in a north-south direction?A freely suspended bar magnet aligns itself in a north-south
direction because it interacts with Earth's magnetic field. The Earth acts like a giant magnet, with magnetic field lines running from its magnetic south pole to its magnetic north pole. The north pole of the bar magnet is attracted to Earth's magnetic south pole (which is near the geographic North Pole), causing the alignment.23. How do paramagnetic materials interact with a bar magnet?Paramagnetic materials, such as aluminum or platinum, are weakly attracted to both poles of a bar magnet. When placed in a magnetic field, these materials develop a weak
magnetic field in the same direction as the applied field. This causes a slight attraction, although it's usually much weaker than the attraction experienced by ferromagnetic materials. The attraction of paramagnetic materials increases with the strength of the external magnetic field.24. How do diamagnetic materials interact with a bar magnet?Diamagnetic materials, such as copper or bismuth, are weakly repelled by both poles of a bar magnet. When placed in a magnetic field, these materials develop a weak magnetic field in the opposite direction to the
applied field. This causes a slight repulsion, although it's usually much weaker than the attraction experienced by ferromagnetic materials.25. What is a bar magnet and how does it differ from other types of magnets?A bar magnet is a rectangular piece of ferromagnetic material that has been magnetized, with north and south poles at opposite ends. It differs from other magnets like horseshoe magnets or ring magnets in its shape and the distribution of its magnetic field. Bar magnets have a more uniform and predictable field pattern, making them useful for
demonstrations and experiments.26. How does the concept of magnetic permeability relate to bar magnets?Magnetic permeability is a measure of how easily a material can be magnetized in response to an external magnetic field. Materials with high permeability, like iron, concentrate magnetic field lines within themselves, enhancing the overall magnetic field. Bar magnets are typically made from materials with high magnetic permeability, which allows them to produce strong magnetic fields. The permeability of the material affects the strength and
behavior of the bar magnet.27. What is magnetic flux density, and how is it measured around a bar magnet?Magnetic flux density, often denoted as B, is a measure of the strength and concentration of a magnetic field in a specific area. It is typically measured in teslas (T) or gauss (G). Around a bar magnet, the magnetic flux density varies in strength and direction. It is strongest near the poles and decreases with distance from the magnet. To measure magnetic flux density, instruments like Hall effect sensors or gaussmeters are used. These devices can map
the variation in field strength around the bar magnet, providing insights into its magnetic properties.28. How does the concept of magnetic monopoles relate to bar magnets?Magnetic monopoles are hypothetical particles that would have only one magnetic pole (either north or south) instead of always occurring in pairs like in bar magnets. Despite extensive searches, no magnetic monopoles have ever been observed in nature. Bar magnets always have both north and south poles, even when broken into smaller pieces. This fundamental property of magnets,
where poles always come in pairs, is described by Gauss's law for magnetism, one of Maxwell's equations. The concept of magnetic monopoles remains an active area of theoretical research in physics.29. How do bar magnets behave in outer space compared to on Earth?Bar magnets behave differently in outer space compared to on Earth due to the absence of Earth's magnetic field:30. What is the difference between the coercivity and remanence of a bar magnet?Coercivity and remanence are two important properties of magnetic materials. Coercivity is the
intensity of the magnetic field required to reduce the magnetization of a material to zero after it has been magnetized to saturation. It measures how resistant a magnet is to demagnetization. Remanence, on the other hand, is the magnetic induction that remains in a material after an external magnetic field is removed. In bar magnets, high coercivity and high remanence are desirable for creating strong, permanent magnets.31. What is magnetic reluctance, and how does it apply to bar magnets?Magnetic reluctance is the magnetic equivalent of electrical
resistance. It represents the opposition that a magnetic circuit offers to magnetic flux. In the context of bar magnets, the reluctance of the material affects how easily magnetic field lines can pass through it. Materials with low reluctance, like iron, allow magnetic field lines to pass easily, concentrating the field. This property is important in designing magnetic circuits and understanding how bar magnets interact with their environment.32. How do bar magnets interact with superconductors?The interaction between bar magnets and superconductors is
fascinating and demonstrates unique physical phenomena. When a bar magnet approaches a superconductor cooled below its critical temperature, it induces supercurrents in the superconductor. These currents generate a magnetic field that exactly opposes the field of the bar magnet, causing the magnet to levitate above the superconductor. This effect, known as the Meissner effect, showcases the perfect diamagnetism of superconductors and has applications in magnetic levitation technology.33. How does the principle of magnetic induction relate to bar
magnets?Magnetic induction is the process by which a magnetic field induces a magnetic dipole moment in an object. When a bar magnet is brought near a piece of ferromagnetic material, it induces magnetism in that material by aligning its magnetic domains. This principle is fundamental to how bar magnets interact with their environment and is the basis for many electromagnetic devices. It explains why bar magnets can attract unmagnetized iron and how they can be used to create temporary magnets through the process of magnetic induction.34. What
is magnetic annealing, and how does it affect the properties of bar magnets?Magnetic annealing is a heat treatment process used to enhance the magnetic properties of materials, including those used in bar magnets. The process involves heating the material to a high temperature in the presence of a strong magnetic field and then cooling it slowly. This treatment:35. How do quantum mechanics principles explain the behavior of bar magnets at the atomic level?Quantum mechanics provides a fundamental explanation for the behavior of bar magnets at the
atomic level:36. What is the difference between hard and soft magnetic materials in the context of bar magnets?Hard and soft magnetic materials differ in their magnetic properties:37. How does the crystalline structure of a material influence its potential use as a bar magnet?The crystalline structure of a material significantlyDigital Distance Learning Invictus School Integrated Program Find a Center
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