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Intensive properties are those physical or chemical characteristics of matter that remain unaffected by the amount or size of the substance being considered. These properties do not depend on the mass, volume, or quantity of the substance and instead describe its inherent nature. In simpler terms, the value of an intensive property remains constant
regardless of the sample's size or amount.Examples of Intensive Properties:To gain a better understanding, let us examine some common examples of intensive properties:Density:Density is the ratio of mass to volume and is defined as an intensive property. Regardless of the amount of substance being considered, its density remains constant. For
example, the density of water at room temperature and pressure is approximately 1 g/cm, whether it is a glassful or an ocean.Melting Point and Boiling Point:The melting point and boiling point of a substance are both intensive properties. These values remain constant regardless of the quantity of the material. For instance, the melting point of pure
water is 0 degrees Celsius, and its boiling point is 100 degrees Celsius, regardless of the sample size.Color and Luster:Color and luster are examples of intensive properties as they describe the appearance of a substance and remain unchanged regardless of the amount of the material. For instance, gold maintains its characteristic yellow color and
shiny appearance, whether it is a small nugget or a large bar.Refractive Index:The refractive index of a substance, which describes how light bends when it passes through it, is an intensive property. It is a characteristic property of a material and remains constant irrespective of the quantity considered.What is Extensive Property?In contrast,
extensive properties are directly proportional to the size or amount of matter being considered. These properties depend on the mass, volume, or quantity of the substance and change with the sample's size. Extensive properties vary as we increase or decrease the quantity of the substance.Examples of Extensive Properties:Mass:Mass is an extensive
property that depends on the amount of matter present. If we increase or decrease the amount of substance, the mass changes accordingly. For instance, if we have 1 kg of a substance, doubling the amount to 2 kg will result in a proportional increase in mass.Volume:Volume is another extensive property that changes with the quantity of a substance.
If we have a certain volume of a liquid, doubling the amount will also double the volume. For example, if we have 100 mL of water, doubling the quantity will result in a volume of 200 mL.Energy:Energy, whether it is in the form of heat or work, is an extensive property. It is directly proportional to the size or amount of a system. If we have a certain
amount of energy, doubling the quantity of substance will also double the energy content.Total Charge:The total charge of a system is an extensive property that depends on the number of charged particles. Increasing or decreasing the quantity of charged particles will alter the total charge proportionally.Differentiate Between Intensive and
Extensive Property:Property AspectExtensive Propertylntensive PropertyDefinitionDepends on the quantity or size of the substanceRemains constant regardless of the sample sizeExamplesMass, volume, energy, total chargeDensity, boiling point, melting point, refractive indexSize DependenceVaries with the amount of substancelndependent of the
quantity of the substanceEquation RepresentationProportional to the size or amountNot proportional to the size or amountCharacterizationDescribes the amount of matter presentDescribes the inherent nature of the substanceEquilibrium AnalysisConsidered when calculating changes in systemsUsed to determine equilibrium conditionsMaterial
DesignInfluences material properties and engineeringEssential for optimizing materials for specific usesThis tabular representation should provide a clear overview of the main distinctions between extensive and intensive properties, making it easier to comprehend their contrasting characteristics.Summary:-Intensive and extensive properties provide
valuable insights into the nature and behavior of matter. Intensive properties are independent of the sample size, while extensive properties depend on the quantity of the substance being considered. By understanding these distinctions, students preparing for the JEE Mains can develop a solid foundation in the sciences and apply this knowledge to
various scientific fields. Recognizing the importance of intensive and extensive properties opens doors to further exploration and understanding of the physical and chemical world. Intensive and extensive properties are characteristics used to describe the physical properties of substances in the fields of physics and chemistry. The terms intensive and
extensive were first described by physicist Richard C. Tolman in 1917. Intensive properties are those that do not depend on the amount of substance present. Examples include temperature, density, and color. These characteristics remain constant regardless of the quantity of the substance. Extensive properties, on the other hand, do depend on the
amount of substance present. Examples include mass, volume, and energy. These properties change as the quantity of the substance changes. Here's a look at what intensive and extensive properties are, examples of them, and how to tell them apart. Intensive properties are bulk properties, which means they do not depend on the amount of matter
that is present. Examples of intensive properties include: Each of these qualities remains the same for a substance no matter its quantity. Regardless of whether you have two or 2,000 liters of water, for example, the boiling point will always remain 100 degrees Celsius. Intensive properties can be used to help identify a sample because these
characteristics do not depend on the amount of sample, nor do they change according to conditions. Extensive properties do depend on the amount of matter that is present. An extensive property is considered additive for subsystems. Examples of extensive properties include:VolumeMassSizeWeightLengthEnergy The ratio between two extensive
properties is an intensive property. For example, mass and volume are extensive properties, but their ratio (density) is an intensive property of matter. While extensive properties are great for describing a sample, they aren't very helpful in identifying it because they can change according to sample size or conditions. One easy way to tell whether a
physical property is intensive or extensive is to take two identical samples of a substance and put them together. If this doubles the property (e.g., twice the mass, twice as long), it's an extensive property. If the property is unchanged by altering the sample size, it's an intensive property. Understanding whether a property is intensive or extensive is
crucial for characterizing and identifying substances accurately in science.The two types of physical properties of matter are intensive properties and extensive properties.Intensive properties do not depend on the quantity of matter. Examples include density, state of matter, and temperature.Extensive properties do depend on sample size. Examples
include volume, mass, and size. Intensive and extensive properties are characteristics used to describe the physical properties of substances in the fields of physics and chemistry. The terms intensive and extensive were first described by physicist Richard C. Tolman in 1917. Intensive properties are those that do not depend on the amount of
substance present. Examples include temperature, density, and color. These characteristics remain constant regardless of the quantity of the substance. Extensive properties, on the other hand, do depend on the amount of substance present. Examples include mass, volume, and energy. These properties change as the quantity of the substance
changes. Here's a look at what intensive and extensive properties are, examples of them, and how to tell them apart. Intensive properties are bulk properties, which means they do not depend on the amount of matter that is present. Examples of intensive properties include: Each of these qualities remains the same for a substance no matter its
quantity. Regardless of whether you have two or 2,000 liters of water, for example, the boiling point will always remain 100 degrees Celsius. Intensive properties can be used to help identify a sample because these characteristics do not depend on the amount of sample, nor do they change according to conditions. Extensive properties do depend on
the amount of matter that is present. An extensive property is considered additive for subsystems. Examples of extensive properties include:VolumeMassSizeWeightLengthEnergy The ratio between two extensive properties is an intensive property. For example, mass and volume are extensive properties, but their ratio (density) is an intensive
property of matter. While extensive properties are great for describing a sample, they aren't very helpful in identifying it because they can change according to sample size or conditions. One easy way to tell whether a physical property is intensive or extensive is to take two identical samples of a substance and put them together. If this doubles the
property (e.g., twice the mass, twice as long), it's an extensive property. If the property is unchanged by altering the sample size, it's an intensive property. Understanding whether a property is intensive or extensive is crucial for characterizing and identifying substances accurately in science.The two types of physical properties of matter are
intensive properties and extensive properties.Intensive properties do not depend on the quantity of matter. Examples include density, state of matter, and temperature.Extensive properties do depend on sample size. Examples include volume, mass, and size. Share copy and redistribute the material in any medium or format for any purpose, even
commercially. Adapt remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in
any way that suggests the licensor endorses you or your use. ShareAlike If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions You may not apply legal terms or technological measures that legally restrict others from doing anything the license
permits. You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights
may limit how you use the material. Properties independent of system size, and proportional to system sizeNot to be confused with Intrinsic and extrinsic properties.ThermodynamicsThe classical Carnot heat engineBranchesClassicalStatisticalChemicalQuantum thermodynamicsEquilibrium/ Non-equilibriumLawsZerothFirstSecondThirdSystemsClosed
systemOpen systemlIsolated systemStateEquation of stateldeal gasReal gasState of matterPhase (matter)EquilibriumControl volumelnstrumentsProcesseslIsobaricIsochoriclsothermalAdiabaticIsentropiclsenthalpicQuasistaticPolytropicFree expansionReversibilitylrreversibilityEndoreversibilityCyclesHeat enginesHeat pumpsThermal efficiencySystem
propertiesNote: Conjugate variables in italicsProperty diagramsIntensive and extensive propertiesProcess functionsWorkHeatFunctions of stateTemperature/ Entropy(introduction)Pressure/ VolumeChemical potential/ Particle numberVapor qualityReduced propertiesMaterial propertiesProperty databasesSpecific heat capacity ¢ = {\displaystyle c=} T
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{\displaystyle \partial T} EquationsCarnot's theoremClausius theoremFundamental relationldeal gas lawMaxwell relationsOnsager reciprocal relationsBridgman's equationsTable of thermodynamic equationsPotentialsFree energyFree entropylnternal energy U ( S, V) {\displaystyle U(S,V)} Enthalpy H (S, p) = U + p V {\displaystyle H(S,p)=U+pV}
Helmholtz free energy A (T, V) = U T S {\displaystyle A(T,V)=U-TS} Gibbs free energy G (T, p ) = HT S {\displaystyle G(T,p)=H-TS} HistoryCultureHistoryGeneralEntropyGas laws"Perpetual motion" machinesPhilosophyEntropy and timeEntropy and lifeBrownian ratchetMaxwell's demonHeat death paradoxLoschmidt's
paradoxSynergeticsTheoriesCaloric theoryVis viva ("living force")Mechanical equivalent of heatMotive powerKey publicationsAn Inquiry Concerning theSource ... FrictionOn the Equilibrium ofHeterogeneous SubstancesReflections on theMotive Power of FireTimelinesThermodynamicsHeat enginesArtEducationMaxwell's thermodynamic
surfaceEntropy as energy dispersalScientistsBernoulliBoltzmannBridgmanCarathodoryCarnotClapeyronClausiusde DonderDuhemGibbsvon HelmholtzJouleKelvinLewisMassieuMaxwellvon MayerNernstOnsagerPlanckRankineSmeatonStahlTaitThompsonvan der WaalsWaterstonOtherNucleationSelf-assemblySelf-organization CategoryvtePhysical or
chemical properties of materials and systems can often be categorized as being either intensive or extensive, according to how the property changes when the size (or extent) of the system changes.The terms "intensive and extensive quantities" were introduced into physics by German mathematician Georg Helm in 1898, and by American physicist
and chemist Richard C. Tolman in 1917.[1][2]According to International Union of Pure and Applied Chemistry (IUPAC), an intensive property or intensive quantity is one whose magnitude is independent of the size of the system.[3]An intensive property is not necessarily homogeneously distributed in space; it can vary from place to place in a body of
matter and radiation. Examples of intensive properties include temperature, T; refractive index, n; density, ; and hardness, .By contrast, an extensive property or extensive quantity is one whose magnitude is additive for subsystems.[4]Examples include mass, volume and Gibbs energy.[5]Not all properties of matter fall into these two categories. For
example, the square root of the volume is neither intensive nor extensive.[1] If a system is doubled in size by juxtaposing a second identical system, the value of an intensive property equals the value for each subsystem and the value of an extensive property is twice the value for each subsystem. However the property V is instead multiplied by 2 .The
distinction between intensive and extensive properties has some theoretical uses. For example, in thermodynamics, the state of a simple compressible system is completely specified by two independent, intensive properties, along with one extensive property, such as mass. Other intensive properties are derived from those two intensive variables.An
intensive property is a physical quantity whose value does not depend on the amount of substance which was measured. The most obvious intensive quantities are ratios of extensive quantities. In a homogeneous system divided into two halves, all its extensive properties, in particular its volume and its mass, are divided into two halves. All its
intensive properties, such as the mass per volume (mass density) or volume per mass (specific volume), must remain the same in each half.The temperature of a system in thermal equilibrium is the same as the temperature of any part of it, so temperature is an intensive quantity. If the system is divided by a wall that is permeable to heat or to matter,
the temperature of each subsystem is identical. Additionally, the boiling temperature of a substance is an intensive property. For example, the boiling temperature of water is 100C at a pressure of one atmosphere, regardless of the quantity of water remaining as liquid.Examples of intensive properties include:[5][2][1]charge density, (or ne)chemical
potential, color[6]concentration, cenergy density, magnetic permeability, mass density, (or specific gravity)melting point and boiling point[7]molality, m or bmolar mass, Mmolar volume, Vmpressure, prefractive indexspecific conductance (or electrical conductivity)specific heat capacity, cpspecific internal energy, uspecific rotation, [Ispecific volume,
vstandard reduction potential,[7] Esurface tensiontemperature, Tthermal conductivityvelocity vviscositySee List of materials properties for a more exhaustive list specifically pertaining to materials.An extensive property is a physical quantity whose value is proportional to the size of the system it describes,[8] or to the quantity of matter in the system.
For example, the mass of a sample is an extensive quantity; it depends on the amount of substance. The related intensive quantity is the density which is independent of the amount. The density of water is approximately 1g/mL whether you consider a drop of water or a swimming pool, but the mass is different in the two cases.Dividing one extensive
property by another extensive property gives an intensive propertyfor example: mass (extensive) divided by volume (extensive) gives density (intensive).[9]Any extensive quantity E for a sample can be divided by the sample's volume, to become the "E density" for the sample;similarly, any extensive quantity "E" can be divided by the sample's mass, to
become the sample's "specific E";extensive quantities "E" which have been divided by the number of moles in their sample are referred to as "molar E".Examples of extensive properties include:[5][2][1]amount of substance, nenthalpy, Hentropy, SGibbs energy, Gheat capacity, CpHelmholtz energy, A or Finternal energy, Uspring stiffness, Kmass,
mvolume, VIn thermodynamics, some extensive quantities measure amounts that are conserved in a thermodynamic process of transfer. They are transferred across a wall between two thermodynamic systems or subsystems. For example, species of matter may be transferred through a semipermeable membrane. Likewise, volume may be thought of
as transferred in a process in which there is a motion of the wall between two systems, increasing the volume of one and decreasing that of the other by equal amounts.On the other hand, some extensive quantities measure amounts that are not conserved in a thermodynamic process of transfer between a system and its surroundings. In a
thermodynamic process in which a quantity of energy is transferred from the surroundings into or out of a system as heat, a corresponding quantity of entropy in the system respectively increases or decreases, but, in general, not in the same amount as in the surroundings. Likewise, a change in the amount of electric polarization in a system is not
necessarily matched by a corresponding change in electric polarization in the surroundings.In a thermodynamic system, transfers of extensive quantities are associated with changes in respective specific intensive quantities. For example, a volume transfer is associated with a change in pressure. An entropy change is associated with a temperature
change. A change in the amount of electric polarization is associated with an electric field change. The transferred extensive quantities and their associated respective intensive quantities have dimensions that multiply to give the dimensions of energy. The two members of such respective specific pairs are mutually conjugate. Either one, but not both,
of a conjugate pair may be set up as an independent state variable of a thermodynamic system. Conjugate setups are associated by Legendre transformations.The ratio of two extensive properties of the same object or system is an intensive property. For example, the ratio of an object's mass and volume, which are two extensive properties, is density,
which is an intensive property.[10]More generally properties can be combined to give new properties, which may be called derived or composite properties. For example, the base quantities[11] mass and volume can be combined to give the derived quantity[12] density. These composite properties can sometimes also be classified as intensive or
extensive. Suppose a composite property F {\displaystyle F} is a function of a set of intensive properties { ai } {\displaystyle \{a {i}\}} and a set of extensive properties { A j } {\displaystyle \{A {j}\}} , which can be shownasF ({ai}, {Aj}) {\displaystyle F(\{a {i}\},\{A {j}\})} . If the size of the system is changed by some scaling factor,
{\displaystyle \lambda } , only the extensive properties will change, since intensive properties are independent of the size of the system. The scaled system, then, can be representedas F ({ ai}, { Aj } ) {\displaystyle F(\{a {i}\},\{\lambda A {j}\})} .Intensive properties are independent of the size of the system, so the property F is an intensive
property if for all values of the scaling factor, {\displaystyle \lambda } ,F({ai},{Aj})=F({ai}, {Aj}).{\displaystyle F(\{a {i}\} \{\lambda A {j\})=F(\{a_{i\} \{A_{j}\}).\,} (This is equivalent to saying that intensive composite properties are homogeneous functions of degree 0 with respect to { A j } {\displaystyle \{A {j}\}} .)It follows,
for example, that the ratio of two extensive properties is an intensive property. To illustrate, consider a system having a certain mass, m {\displaystyle m} , and volume, V {\displaystyle V} . The density, {\displaystyle \rho } is equal to mass (extensive) divided by volume (extensive): = m V {\displaystyle \rho ={\frac {m}{V}}} . If the system is scaled
by the factor {\displaystyle \lambda } , then the mass and volume become m {\displaystyle \lambda m} and V {\displaystyle \lambda V} , and the density becomes = m V {\displaystyle \rho ={\frac {\lambda m}{\lambda V}}} ; the two {\displaystyle \lambda } s cancel, so this could be written mathematically as (m, V) = (m, V) {\displaystyle \rho
(\lambda m,\lambda V)=\rho (m,V)} , which is analogous to the equation for F {\displaystyle F} above.The property F {\displaystyle F} is an extensive property if for all {\displaystyle \lambda } ,F({ai},{Aj})=F({ai},{Aj}).{\displaystyle F(\{a {i}\},\{\lambda A {j}\})=\lambda F(\{a_{i}\} \{A_{j}\}).\,} (This is equivalent to saying that
extensive composite properties are homogeneous functions of degree 1 with respect to { Aj } {\displaystyle \{A {j}\}} .) It follows from Euler's homogeneous function theorem that F ({ai}, {Aj})=jAj(FAj), {\displaystyle F(\{a {i}\} \{A {i\})=\sum {j}A {j}\left({\frac {\partial F} {\partial A {j}} }\right),} where the partial derivative is
taken with all parameters constant except A j {\displaystyle A {j}} .[13] This last equation can be used to derive thermodynamic relations.Main article: Specific quantityFurther information: List of thermodynamic propertiesA specific property is the intensive property obtained by dividing an extensive property of a system by its mass. For example,
heat capacity is an extensive property of a system. Dividing heat capacity, C p {\displaystyle C {p}} , by the mass of the system gives the specific heat capacity, ¢ p {\displaystyle ¢ {p}} , which is an intensive property. When the extensive property is represented by an upper-case letter, the symbol for the corresponding intensive property is usually
represented by a lower-case letter. Common examples are given in the table below.[5]Specific properties derived from extensive propertiesExtensivepropertySymbolSI unitsIntensive (specific)propertySymbolSI unitsIntensive (molar)propertySymbolSI unitsVolumeVm3 or LSpecific volume a.k.a. the reciprocal of densityvm3/kg or L/kgMolar
volumeVmm3/mol or L/mollnternal energyU]JSpecific internal energyuJ/kgMolar internal energyUm]J/molEnthalpyH]JSpecific enthalpyh]J/kgMolar enthalpyHm]/molGibbs free energyGJSpecific Gibbs free energyg]J/kgChemical potentialGm or J/molEntropyS]J/KSpecific entropys]/(kgK)Molar entropySm]J/(molK)Heat capacity at constant
volumeCV]/KSpecific heat capacity at constant volumecV]/(kgK)Molar heat capacity at constant volumeCV,mJ/(molK)Heat capacity at constant pressureCP]J/KSpecific heat capacity at constant pressurecP]/(kgK)Molar heat capacity at constant pressureCP,mJ/(molK)Main article: Molar quantitylf the amount of substance in moles can be determined,
then each of these thermodynamic properties may be expressed on a molar basis, and their name may be qualified with the adjective molar, yielding terms such as molar volume, molar internal energy, molar enthalpy, and molar entropy. The symbol for molar quantities may be indicated by adding a subscript "m" to the corresponding extensive
property. For example, molar enthalpy is H m {\displaystyle H {\mathrm {m} }} .[5] Molar Gibbs free energy is commonly referred to as chemical potential, symbolized by {\displaystyle \mu } , particularly when discussing a partial molar Gibbs free energy i {\displaystyle \mu {i}} for a component i {\displaystyle i} in a mixture.For the
characterization of substances or reactions, tables usually report the molar properties referred to a standard state. In that case a superscript {\displaystyle "~ {\circ }} is added to the symbol. Examples: V m {\displaystyle V_{\mathrm {m} } "~ {\circ }} = 22.4L/mol is the molar volume of an ideal gas at standard conditions of latm (101.325kPa) and 0C
(273.15K).[14] C P, m {\displaystyle C_{P,\mathrm {m} }~{\circ }} is the standard molar heat capacity of a substance at constant pressure. r H m {\displaystyle \mathrm {\Delta } {\mathrm {r} }H {\mathrm {m} }~{\circ }} is the standard enthalpy variation of a reaction (with subcases: formation enthalpy, combustion enthalpy...). E
{\displaystyle E~{\circ }} is the standard reduction potential of a redox couple, i.e. Gibbs energy over charge, which is measured in volt = J/C.The general validity of the division of physical properties into extensive and intensive kinds has been addressed in the course of science.[15] Redlich noted that, although physical properties and especially
thermodynamic properties are most conveniently defined as either intensive or extensive, these two categories are not all-inclusive and some well-defined concepts like the square-root of a volume conform to neither definition.[1]Other systems, for which standard definitions do not provide a simple answer, are systems in which the subsystems
interact when combined. Redlich pointed out that the assignment of some properties as intensive or extensive may depend on the way subsystems are arranged. For example, if two identical galvanic cells are connected in parallel, the voltage of the system is equal to the voltage of each cell, while the electric charge transferred (or the electric
current) is extensive. However, if the same cells are connected in series, the charge becomes intensive and the voltage extensive.[1] The IUPAC definitions do not consider such cases.[5]Some intensive properties do not apply at very small sizes. For example, viscosity is a macroscopic quantity and is not relevant for extremely small systems. Likewise,
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Keith J.; Meiser, John H. (1982). Physical Chemistry. Benjamin/Cummings. p.6. ISBN0-8053-5682-7.” Canagaratna, Sebastian G. (1992). "Intensive and Extensive: Underused Concepts". J. Chem. Educ. 69 (12): 957963. Bibcode:1992JChEd..69..957C. d0i:10.1021/ed069p957.”~ IUPAC, Compendium of Chemical Terminology, 5th ed. (the "Gold Book")
(2025). Online version: (2006) "Base quantity". doi:10.1351/goldbook.B00609~ IUPAC, Compendium of Chemical Terminology, 5th ed. (the "Gold Book") (2025). Online version: (2006) "Derived quantity". doi:10.1351/goldbook.D01614" Alberty, R. A. (2001). "Use of Legendre transforms in chemical thermodynamics" (PDF). Pure Appl. Chem. 73 (8):
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ISBN9780471359999.Suresh. "What is the difference between intensive and extensive properties in thermodynamics?". Callinterview.com. Retrieved 7 April 2024.Retrieved from " with educators, ask questions, answer live polls, and get your doubts cleared - all while the class is going onLearning isn't just limited to classes with our practice section,
mock tests and lecture notes shared as PDFs for your revisionOne subscription gets you access to all our live and recorded classes to watch from the comfort of any of your devicesIn the study of matter, it becomes crucial to understand how different types of properties influence and describe the behavior of materials on a large scale. The physical
properties that characterize large assemblies of molecules and atomsessentially, how matter behaves in bulkare referred to as macroscopic properties.Such properties emerge from the organized structure and interaction between particles (atoms, molecules, or ions) within the material. When these particles act collectively, the matter exhibits large-
scale behavior that is measurable in a laboratory or observable in everyday experiences.2.0Examples of Macroscopic PropertiesThese properties are crucial in defining the state of matter and in formulating equations of state that relate different properties of systems in thermodynamics.Some common and easily measurable macroscopic properties
include:Temperature the measure of the average kinetic energy of the particles in a system.Pressure the force exerted by particles per unit area on the container or surface.Volume the amount of three-dimensional space occupied by the system.Density the mass per unit volume of a substance.Viscosity, conductivity, melting point, boiling point, and
elasticity are also macroscopic properties that provide insights into the physical characteristics of a substance.Classification of Macroscopic PropertiesThis classification is based on whether or not the property depends on the quantity or size of the matter present in the systemMacroscopic properties are broadly categorized into two types:Intensive
PropertiesExtensive Properties3.0Intensive PropertiesIntensive properties are those that do not depend on the amount or size of matter in a system. These properties remain unchanged irrespective of how much substance is present. In other words, whether you have a small drop of water or a full bucket, certain properties such as temperature or
boiling point remain the same.These properties are vital in chemistry and physics because they help identify and compare substances based on their inherent nature rather than their quantity.Characteristics of Intensive PropertiesThey are independent of mass or volume.These properties are used to identify the nature of a substance.Intensive
properties are especially useful in defining intrinsic characteristics.They are often used in ratios or derived quantities, such as density (mass/volume), which remain consistent throughout a homogeneous material. Examples of Intensive PropertiesTemperature A glass of water at 25C remains at that temperature regardless of the quantity.Pressure If
you divide a pressurized gas equally between two containers, each will still exhibit the same pressure.Density The density of pure gold is always around 19.3 g/cm, no matter the amount.Melting Point & Boiling Point Ice melts at 0C and water boils at 100C at standard atmospheric pressure, regardless of quantity.Color, conductivity, refractive index,
surface tension, and hardness are all examples of intensive properties.4.0Extensive PropertiesExtensive properties are those that depend on the amount or size of the matter present in the system. These properties change proportionally with the size or mass of the system. Essentially, doubling the amount of substance will double the value of the
extensive property.Characteristics of Extensive PropertiesThey are additive in nature, meaning the total property of a system is the sum of its parts.Extensive properties provide quantitative information about the substance.These are not suitable for identifying the nature of a substance but are used to determine the total amount of matter.Examples
of Extensive PropertiesMassIf you combine two 500 g samples of a substance, the total mass becomes 1000 g.Volume The total space occupied by a system increases with the addition of more matter.Energy The total energy (internal, kinetic, or potential) in a system scales with size.Enthalpy, entropy, heat capacity, moles of substance, and length are
other examples.Such properties are crucial when calculating changes in state, reactions involving energy (thermochemistry), and in determining quantities for industrial and laboratory processes.5.0Relationship Between Intensive and Extensive PropertiesAn interesting aspect of physical properties is how they are interrelated. Often, ratios or
combinations of extensive properties result in an intensive property. This connection is critical in understanding why certain properties are consistent across a material, while others vary.Example: DensityDensity is defined as:Density=VolumeMassHere, mass and volume are both extensive properties. However, their ratiodensityis an intensive
property. Regardless of whether you have 1 liter or 100 liters of pure water, the density remains constant at approximately 1 g/cm at room temperature.Other similar intensive properties formed from extensive ones include:Molar volume (Volume per mole)Specific heat (Heat capacity per gram)Molar mass (Mass per mole)This principle is widely used
in material science and chemistry to define properties that characterize materials without regard to their quantity.6.0Difference Between Intensive and Extensive Properties7.0Importance of Macroscopic PropertiesUnderstanding the macroscopic properties of matter is foundational to many branches of science and engineering. These properties are
the link between microscopic particle behavior and real-world observations.In thermodynamics, knowing whether a property is intensive or extensive helps in deriving state functions and equations.In material science, intensive properties like conductivity and hardness help select suitable materials for engineering applications.In chemical reactions,
extensive properties help measure reactant and product quantities, while intensive properties help determine conditions like boiling point or pH.Extensive properties are dependent on the amount of substance present, such as mass, volume, or energy. These properties change as the amount of substance changes. In contrast, intensive properties are
independent of the amount of substance present and remain constant regardless of the quantity. Examples of intensive properties include temperature, density, and color. Both extensive and intensive properties are important in characterizing and describing substances, but they provide different types of information about the material being studied.
Extensive properties and intensive properties are two categories used to describe physical properties of matter. Extensive properties depend on the amount of substance present, while intensive properties do not. This fundamental difference is key to understanding the distinctions between the two types of properties.Examples of Extensive
PropertiesExamples of extensive properties include mass, volume, and energy. These properties change as the amount of substance changes. For example, if you have two identical blocks of wood, the total mass of the two blocks will be twice the mass of one block. Similarly, the total volume of the two blocks will be twice the volume of one
block.Examples of Intensive PropertiesExamples of intensive properties include density, temperature, and color. These properties do not change with the amount of substance present. For example, the density of a substance remains the same regardless of the quantity of the substance. Similarly, the temperature of a substance does not depend on the
amount of the substance present.MeasurementExtensive properties are typically measured by adding up the individual contributions from each part of the system. For example, to measure the total mass of a system, you would add up the masses of each individual component. In contrast, intensive properties are usually measured by taking a single
measurement of the entire system. For example, to measure the temperature of a system, you would use a thermometer to take a single reading.Relationship to SizeExtensive properties are directly related to the size or amount of the system. As the size of the system increases, the value of the extensive property also increases. For example, if you
double the size of a system, the mass of the system will also double. In contrast, intensive properties are independent of the size of the system. The value of an intensive property remains the same regardless of the size of the system.Physical InterpretationExtensive properties are often associated with the total amount of a substance present in a
system. For example, the total mass of a system is a measure of the amount of matter in the system. Intensive properties, on the other hand, are often associated with the quality or nature of a substance. For example, the density of a substance is a measure of how tightly packed the particles are in the substance.Use in ChemistryIn chemistry,
extensive properties are often used to describe the amount of a substance present in a reaction. For example, the total mass of reactants and products in a chemical reaction is an extensive property. Intensive properties, on the other hand, are often used to describe the characteristics of a substance. For example, the boiling point of a substance is an
intensive property that remains constant regardless of the amount of the substance present.ConclusionIn conclusion, extensive properties and intensive properties are two important categories used to describe physical properties of matter. Extensive properties depend on the amount of substance present, while intensive properties do not.
Understanding the differences between these two types of properties is essential for accurately describing and analyzing physical systems. Comparisons may contain inaccurate information about people, places, or facts. Please report any issues. There are two different categories into which the physical properties of matter can be classified,
namelyintensive and extensive properties. These terms were introduced in 1917 by Richard C Tolman. Also, it can be noted that the ratio of any two extensive properties of the same system or object will yield an intensive property.For Example: the ratio of mass and volume is equal to the density.Mass/Volume = DensityMass and volume are extensive
properties, whereas density is an intensive property.Intensive PropertiesIntensive properties are independent of the amount of substance present. Or they are bulk properties. Characteristic doesnt change. The size of intensive properties does not change. Density, temperature, pressure, etc., are some examples of intensive properties.Extensive
PropertiesExtensive properties are dependent on the amount of substance present. They can easily be identified. Size of Extensive properties changes. It can be computed. Volume, size, mass, length, and weight are some examples of extensive properties.To make you understand how intensive and extensive properties are different from each other,
here are some major differences between intensive and extensive properties:Difference between Intensive and Extensive propertiesINTENSIVEEXTENSIVEIndependent propertyDependent propertySize does not changeSize changeslt cannot be computedIt can be computedCan be easily identifiedCannot be easily identifiedExample: melting point,
colour, ductility, conductivity, pressure, boiling point, lustre, freezing point, odour, density, etcExample: length, mass, weight, volumeThese were some important differences between extensive and intensive properties. To know differences between other topics in chemistry you can register to BYJUS or download our app for simple and interesting
content. Find notes, and question papers for other subjects like Mathematics, Physics, Biology and various competitive exams as well. Enjoy learning with a great experience.Recommended Videos Related Links:Characteristics of matterThe intensive property is a product property that does not change as the number of matter increases. It is a bulk
property, meaning that it is a physical property that does not depend on a samples size or weight.Mass and weight, for example, are extensive properties, but their ratio (density) is an intensive product property. Although extensive properties are good for describing a sample, they are not very helpful in classifying it as they may change depending on
sample size or conditions.The concentrated property is independent of the mass amount. The value of a large property varies with the volume directly. Examples of intensive properties are temperature, pressure, total volume, and density.There are two different categories of thermodynamic properties: intensive properties and extensive properties. An
extensive property is any property depending on the size (or extent) of the system being considered. Volume is a case in point.A large property is a material property that varies as the number of matter increases. Like other physical properties, without any chemical alteration (reaction) occurring, an extensive property can be detected and measured.
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 Chemistry 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 Intensive and extensive properties are characteristics used to describe the physical properties of substances in the fields of physics and chemistry. The terms intensive and extensive were first described by physicist Richard C. Tolman in 1917. Intensive properties are those that do not depend on the amount of substance
present. Examples include temperature, density, and color. These characteristics remain constant regardless of the quantity of the substance. Extensive properties, on the other hand, do depend on the amount of substance present. Examples include mass, volume, and energy. These properties change as the quantity of the substance changes. Here's
a look at what intensive and extensive properties are, examples of them, and how to tell them apart. Intensive properties are bulk properties, which means they do not depend on the amount of matter that is present. Examples of intensive properties include: Each of these qualities remains the same for a substance no matter its quantity. Regardless of
whether you have two or 2,000 liters of water, for example, the boiling point will always remain 100 degrees Celsius. Intensive properties can be used to help identify a sample because these characteristics do not depend on the amount of sample, nor do they change according to conditions. Extensive properties do depend on the amount of matter
that is present. An extensive property is considered additive for subsystems. Examples of extensive properties include:VolumeMassSizeWeightLengthEnergy The ratio between two extensive properties is an intensive property. For example, mass and volume are extensive properties, but their ratio (density) is an intensive property of matter. While
extensive properties are great for describing a sample, they aren't very helpful in identifying it because they can change according to sample size or conditions. One easy way to tell whether a physical property is intensive or extensive is to take two identical samples of a substance and put them together. If this doubles the property (e.g., twice the
mass, twice as long), it's an extensive property. If the property is unchanged by altering the sample size, it's an intensive property. Understanding whether a property is intensive or extensive is crucial for characterizing and identifying substances accurately in science.The two types of physical properties of matter are intensive properties and
extensive properties.Intensive properties do not depend on the quantity of matter. Examples include density, state of matter, and temperature.Extensive properties do depend on sample size. Examples include volume, mass, and size.Intensive properties do not depend on the amount of matter in a sample, while extensive properties do depend on the
amount of matter.Intensive and extensive properties are the two classes of physical properties of matter. A physical property, in turn, is one which can be observed and measured without changing the chemical composition of the sample. Physical chemist and physicist Richard C. Tolman coined the terms intensive and extensive in 1917. Here is an
explanation of what intensive and extensive properties are, examples of each type, and how to tell them apart.Key PointsExtensive and intensive properties are the two types of physical properties of matter.Intensive properties do not depend on the amount of matter in a substance. Examples include state of matter, temperature, and density.Extensive
properties depend on the amount of matter in a sample. Examples include mass, length, and volume.Intensive properties are also called bulk properties of intensive quantities. They do not depend on the amount of matter. These physical properties are used for sample identification because they are the same under different conditions and for all
sample sizes. Examples of intensive properties include:Extensive properties are physical properties that do depend on the amount of matter in a sample. They are also known as extensive quantities. These properties are additive for subsystems. While extensive properties arent useful for sample identification, they are great for describing it. Examples
of extensive properties include:EnergyEnthalpyEntropyGibbs energyHeat capacityLengthMassSizeVolumeWeightThe ratio between two extensive properties is a special type of intensive property called a specific property. As an example, both mass and volume are extensive properties. Their ratio is density, which is an intensive property and a specific
property. Other specific properties include specific volume (the reciprocal of density), specific heat capacity (heat capacity divided by mass), molar volume (volume per mole), and specific enthalpy.The easiest way to tell whether a physical property is intensive or extensive is to take two samples of the same type of matter and combine them. An
intensive property wont change depending on sample size. A small amount of matter has the same density, temperature, and hardness as a large amount of the same substance. In contrast, an extensive property is additive. What this means is doubling the size of the sample doubles an extensive property. So, doubling the sample would make it twice
as massive, twice as long, etc.Practice identifying intensive and extensive properties by completing a worksheet. The worksheet is a PDF that you download and print. There is also an answer key. Youre welcome to use the worksheet in classes.[PDF Worksheet] [Answer Key]IUPAC (1997). Extensive quantity. Compendium of Chemical Terminology
(2nd ed.) (the Gold Book) Compiled by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford. doi:10.1351/goldbook.E02281IUPAC (1997). Intensive quantity. Compendium of Chemical Terminology (2nd ed.) (the Gold Book). Compiled by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford.
doi:10.1351/goldbook.I03074Redlich, O. (1970). Intensive and Extensive Properties. J. Chem. Educ. 47 (2): 154156. d0i:10.1021/ed047p154.2Tolman, Richard C. (1917). The Measurable Quantities of Physics. Phys. Rev. 9 (3): 237253.Related Posts Intensive and Extensive properties are characterized as the physical properties of matter. Intensive
property is a property of matter that does not change with the size of the sample, For example: pressure, density, etc. Extensive property is a property of matter that depends upon the amount of substance i.e. varies with the size of the material, like weight, volume, mass, etc. In this article, we will learn about the intensive and extensive properties of
matter, examples of extensive and intensive properties, and differences between extensive and intensive properties of matter. What are Intensive and Extensive Properties?Intensive and extensive properties are terms used in the field of physical science to describe different types of properties exhibited by matter. The terms intensive and extensive
were introduced by Georg Helm in 1898, and by Richard C. Tolman in 1917. The ratio of two extensive properties of a matter can be used to define an intensive property of that object. For example: the ratio of two extensive properties (mass and volume) gives density, which is an intensive property. Intensive Propertylntensive property of any matter
is that physical property that does not change with the change in mass of the material or system.Intensive property is identifiable and helps in describing the matter. Intensive property is a bulk property that's why it does not dependent on the size of matter.Intensive Property ExamplesExamples of intensive property include melting point, boiling
point, charge density, color, concentration, energy density, magnetic permeability, specific gravity etc. These properties of matter will not change with change in size of matter. The concentration of a liquid is independent of its amount, Similarly, the density of 500 ml oil is nsame as the density of 1 L oil. Extensive PropertyExtensive property of any
matter is that physical property of matter that depend on mass of the substance or system, and changes as mass changes.These properties are proportional to the size or mass of the system.Extensive properties are non-identifiable.Extensive Property ExamplesExamples of extensive properties are mass, length, volume, weight, size, internal energy,
etc. These properties varies with change in amount of the substance. For example, Volume of 500 ml of oil will always be less than the volume of 1 L oil. Hence, volume is a extensive properties which increases as size of matter increases and it decrease as size decreases. Extensive properties are proportional to the amount of the substance. Intensive
and Extensive Properties in Thermodynamicsin thermodynamics, the concepts of intensive and extensive properties are crucial for describing and understanding the behavior of systems. Intensive properties in thermodynamics are those that do not depend on the size or amount of the system. Examples of intensive properties in thermodynamics
include temperature, pressure, density, and specific heat capacity. Extensive properties in thermodynamics are those that depend on the size or extent of the system. Examples of extensive properties in thermodynamics include internal energy, enthalpy, entropy, and volume. Difference Between Intensive and Extensive propertyThe key difference
between Intensive and Extensive properties of matter is illustrated below: Intensive Properties varies with mass of matter Extensive Properties does not depend on the mass of matter Its value is independent of the mass or amount of the substance. Its value is dependent upon the mass or amount of the substance. Its value cannot be determined. Its
value can be determined. It changes the internal nature of the substance. It changes the appearance of the substance. color, density, freezing point, boiling point, melting point, solubility, etc. mass, volume, weight, internal energy, length, size, etc. Conclusion on Intensive and Extensive Properties of MatterIn this article we observed that we can
define intensive and extensive properties of a matter. Intensive is a bulk property which does not changes with amount or size of matter meanwhile extensive properties varies with the amount or mass of matter. Both intensive and extensive property has several characteristics which is used to define several properties of matter. Read More, Science,
Tech, Math All Science, Tech, MathHumanities All HumanitiesLanguages All LanguagesResources All Resources Intensive and extensive properties are characteristics used to describe the physical properties of substances in the fields of physics and chemistry. The terms intensive and extensive were first described by physicist Richard C. Tolman in
1917. Intensive properties are those that do not depend on the amount of substance present. Examples include temperature, density, and color. These characteristics remain constant regardless of the quantity of the substance. Extensive properties, on the other hand, do depend on the amount of substance present. Examples include mass, volume,
and energy. These properties change as the quantity of the substance changes. Here's a look at what intensive and extensive properties are, examples of them, and how to tell them apart. Intensive properties are bulk properties, which means they do not depend on the amount of matter that is present. Examples of intensive properties include: Each of
these qualities remains the same for a substance no matter its quantity. Regardless of whether you have two or 2,000 liters of water, for example, the boiling point will always remain 100 degrees Celsius. Intensive properties can be used to help identify a sample because these characteristics do not depend on the amount of sample, nor do they
change according to conditions. Extensive properties do depend on the amount of matter that is present. An extensive property is considered additive for subsystems. Examples of extensive properties include:VolumeMassSizeWeightLengthEnergy The ratio between two extensive properties is an intensive property. For example, mass and volume are
extensive properties, but their ratio (density) is an intensive property of matter. While extensive properties are great for describing a sample, they aren't very helpful in identifying it because they can change according to sample size or conditions. One easy way to tell whether a physical property is intensive or extensive is to take two identical
samples of a substance and put them together. If this doubles the property (e.g., twice the mass, twice as long), it's an extensive property. If the property is unchanged by altering the sample size, it's an intensive property. Understanding whether a property is intensive or extensive is crucial for characterizing and identifying substances accurately in
science.The two types of physical properties of matter are intensive properties and extensive properties.Intensive properties do not depend on the quantity of matter. Examples include density, state of matter, and temperature.Extensive properties do depend on sample size. Examples include volume, mass, and size. Intensive and extensive properties
are characteristics used to describe the physical properties of substances in the fields of physics and chemistry. The terms intensive and extensive were first described by physicist Richard C. Tolman in 1917. Intensive properties are those that do not depend on the amount of substance present. Examples include temperature, density, and color. These
characteristics remain constant regardless of the quantity of the substance. Extensive properties, on the other hand, do depend on the amount of substance present. Examples include mass, volume, and energy. These properties change as the quantity of the substance changes. Here's a look at what intensive and extensive properties are, examples of
them, and how to tell them apart. Intensive properties are bulk properties, which means they do not depend on the amount of matter that is present. Examples of intensive properties include: Each of these qualities remains the same for a substance no matter its quantity. Regardless of whether you have two or 2,000 liters of water, for example, the
boiling point will always remain 100 degrees Celsius. Intensive properties can be used to help identify a sample because these characteristics do not depend on the amount of sample, nor do they change according to conditions. Extensive properties do depend on the amount of matter that is present. An extensive property is considered additive for
subsystems. Examples of extensive properties include:VolumeMassSizeWeightLengthEnergy The ratio between two extensive properties is an intensive property. For example, mass and volume are extensive properties, but their ratio (density) is an intensive property of matter. While extensive properties are great for describing a sample, they aren't
very helpful in identifying it because they can change according to sample size or conditions. One easy way to tell whether a physical property is intensive or extensive is to take two identical samples of a substance and put them together. If this doubles the property (e.g., twice the mass, twice as long), it's an extensive property. If the property is
unchanged by altering the sample size, it's an intensive property. Understanding whether a property is intensive or extensive is crucial for characterizing and identifying substances accurately in science.The two types of physical properties of matter are intensive properties and extensive properties.Intensive properties do not depend on the quantity
of matter. Examples include density, state of matter, and temperature.Extensive properties do depend on sample size. Examples include volume, mass, and size. All matter has chemical and physical properties. There are some substances having unique properties whereas other compounds may have similar properties. Physical properties are



properties of matter that can be observed without changing the chemical composition of matter. Physical properties can be divided into two groups as intensive properties and extensive properties. Intensive properties, also known as bulk properties, do not depend on the amount of matter. Extensive properties are physical properties that depend on
the amount of matter. This is the main difference between intensive and extensive properties.Key Areas Coveredl. What are Intensive Properties Definition, Examples 2. What are Extensive Properties Definition, Examples 3. What is the Difference Between Intensive and Extensive Properties Comparison of Key DifferencesKey Terms: Boiling Point,
Bulk Properties, Density, Energy, Extensive, Intensive, Matter, Melting Point, Physical PropertiesWhat are Intensive PropertiesIntensive properties are physical properties that do not depend on the amount of matter. This means these properties are the same even if we measure them with different amounts of matter. Let us consider some examples in
order to understand the nature of these properties.Melting Point and Boiling PointThese are intensive properties. Regardless the amount or the size of the substance, the value obtained for the melting point or boiling point of that substance is the same. For example, the boiling point of water is 1000C. Even if we increase the temperature of 100 mL of
water, it will boil at 1000C. If we increase the temperature of 500 mL of water, it will also boil at 1000C.DensityDensity is also an intensive property. The density of a substance is its mass per unit volume. Therefore, no matter how much amount we have, we only measure the mass per unit volume. But this is true only for homogeneous
systems.ColorThe color of a substance is the same for any amount of matter.Figure 1: Color is an Intensive PropertyTemperatureWhen considering the temperature of a substance, the temperature at one point is similar to the temperature at a different point of the same substance.Since these properties do not depend on the size or the amount of
matter, they can be used in the identification of a substance. For example, we can get a rough idea about an unknown sample by measuring the melting point and boiling point of that sample and then comparing with a book value. Extensive properties are physical properties that depend on the amount of matter. This means these properties can be
changed when the amount or the size of the matter is changed. However, these are physical properties that can be observed without changing the chemical composition of matter.VolumeThe volume of a substance is different for different amounts.Figure 2: Volume is an Extensive PropertyMassEnergyParticle number DefinitionIntensive Properties:
Intensive properties are physical properties that do not depend on the amount of matter.Extensive Properties: Extensive properties are physical properties that depend on the amount of matter.QuantityIntensive Properties: Intensive properties are independent of the amount of matter.Extensive Properties: Extensive properties depend on the amount
of matter.ExamplesIntensive Properties: Some examples of intensive properties include melting point, boiling point, density, etc.Extensive Properties: Some examples of extensive properties include volume, mass, energy, etc.ConclusionPhysical properties of matter are the properties that can be measured without altering the chemical composition of
matter. Physical properties are in two types as intensive properties and extensive properties. The main difference between intensive and extensive properties is that intensive properties do not depend on the amount of matter whereas extensive properties depend on the amount of matter.References:1. Helmenstine, Anne Marie. Understand Intensive

and Extensive Properties. ThoughtCo, Available here.2. Helmenstine, Anne Marie. Explanation and Examples of Physical Properties. ThoughtCo, Available here.3. Intensive and extensive properties. Wikipedia, Wikimedia Foundation, 29 Nov. 2017, Available here.Image Courtesy:1. Nile red 01 By Kuebi = Armin Kbelbeck Own work (CC BY-SA 3.0) via
Commons Wikimedia2. Inscribed cone sphere cylinder By Cmglee Own work (CC BY-SA 3.0) via Commons Wikimedia

What is the main difference between extensive and intensive physical properties.
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