
Lecture 3.5
Simple Elastic 

Systems



SIMPLE ELASTIC SYSTEMS

Basic EQ.  
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SIMPLE ELASTIC SYSTEMS

Basic Eq. dLFTdSdU *+=

other  potentials
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SIMPLE ELASTIC SYSTEMS
Maxwell’s Relations
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SIMPLE ELASTIC SYSTEMS
Measurable  prop. of Elastic Systems
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SIMPLE ELASTIC SYSTEMS

- Interdependence of various prop.
e.g.
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SIMPLE ELASTIC SYSTEMS

Typ. eq. of state ),( Tεσσ =

T increasing T increasing
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ANALYSIS OF SIMPLE PROCESSES

Rev. isothermal process
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ANALYSIS OF SIMPLE PROCESSES
rev isothermal process

∴ q, Heat Transfer
per unit volume is:
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ANALYSIS OF SIMPLE PROCESSES

Rev. adiabatic process
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End of Lecture



Lecture 3.6
Simple Elastic 

Systems…..contd



Solving a few problems



End of Lecture



Lecture 3.7

Simple Magnetic Systems



Simple Magnetic System
Diamagnetism, Para-magnetism, Ferromagnetism

Generalised Force : H*(magnetic field intensity)
Generalised Coordinate : M (magnetic moment)

M: usually defined / unit volume

Work done dMVHdW ..0µ=
27

0 104: ampNx −= πµ

is permitivity of free space



Simple Magnetic System

First Law dMVHdUdQ *
0µ−=

Second Law dQdS ≥Τ

Basic Equation dMVHTdSdU *
0µ+=

Other 
potentials TSHGTSUFMVHUH −=−=−= ;;*

0µ



Simple Magnetic System

Maxwell’s Relations 
⇒+= dMVHTdSdU *
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Mnemonic aid ?



Simple Magnetic System
Measurable Properties 

Heat Capacities
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Simple Magnetic System
Equation of State

*H
M

=χMagnetic Susceptibility 

Simple Equation of State : T
CV =χ

C ∴ Curie’s Constant  

More accurate : 
Curie –Weiss equation
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Simple Magnetic System

Reversible Isothermal Process
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Simple Magnetic System

Using Maxwell’s relation,
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SIMPLE MAGNETIC SYSTEMS

Reversible Isothermal…..contd.

∫= TdSQHeat Transfer
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2 <> QHH i.e. Heat is

rejected during increase in magnetic 
field 



SIMPLE MAGNETIC SYSTEMS
Reversible Adiabatic Process
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SIMPLE MAGNETIC SYSTEMS
Reversible Adiabatic Process …..Contd.

If material obeys Curies’ Law
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SIMPLE MAGNETIC SYSTEMS

Reversible Adiabatic Process …..Contd.
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Thus, if 
1212 ; TTHH <<

i.e. we can reduce temperature by adiabatic 
demagnetisation right upto Curie Point. 

Used in reaching very low temperatures



Solving a few problems



INTRODUCTION TO COMPLEX 
SYSTEMS



COMPLEX SYSTEMS

⇒ More than one mode of work 
interaction

Heat Transfer = Change in Int. Energy
– Work input

2211 dxfdxfdUTdS −−=



COMPLEX SYSTEMS

Examples
Reversible Cell 
Liberating GaseseedQVPdVdUTdS −+=

Magnetization of 
Compressible 
Substances

dMVHPdVdUTdS *
0µ−+=

Piezo-electric 
System

Π* dEdLFdUTdS −−=
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