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Properties of matter and Thermodynamics 

 

(Problems to be worked out in all the units) 

 

UNIT 1 

Elasticity 

Review of elastic behavior of solids in general, origin of elastic forces, stress – strain diagram, 

elastic limit & Hooke’s law, moduli of elasticity and Poisson’s ratio, derivation of relation 

connecting elastic constants, limiting values of Poisson’s ratio, work done in straining an elastic 

body(qualitative), resilence, thermal stress, factors affecting elasticity, factor of safety. 

Beams 

Bending of beams, neutral surface and neutral axis, expression for bending moment, single 

cantilever with theory. Torsional oscillations,couple per unit twist. Rigidity modulus of a 

material by static method and dynamic method with theory.                                                                   

UNIT II 

Moment of Inertia 

Angular velocity and acceleration, Kinetic energy of rotation, Moment of inertia and radius of 

gyration, Parallel and Perpendicular axis theorem with proof, Determination of moment of inertia 

of a rod.                                                                                           

                                                                                                                                                                                                                             

Viscosity 

Coefficient of Viscosity, Reynold’s number and its significance, derivation of Poiseulle’s 

formula for the flow of a viscous fluid through a narrow tube, Stoke’s law – statement; 

expression for terminal velocity, factors affecting viscosity.                                                                                                

       

                                                                                                                                            

UNIT III 

Thermodynamics 

The zeroth law of thermodynamics – statement and explanation, thermodynamic variables, 

extensive and intensive, equation of states, various processes, P –V diagram. 

The first law of thermodynamics, sign convention of heat and work, work done by an isothermal 

process of an ideal gas,  internal energy as a state function, application of first law for (1) cyclic 

process (2) adiabatic process (3) isochoric process (4) isobaric process (5) isothermal process. 

Adiabatic process for an ideal gas. Relation between temperature and volume, pressure and 

volume, pressure and temperature. Work done in an adiabatic process for ideal gases. Reversible 

and Irreversible processes, Enthalpy.                          

                                                                                                                                   

 



 

 

 

 

 

 

 

Second law of thermodynamics 

Statements of Second law of thermodynamics, refrigerator, Carnot’s theorem, Clausius - 

Clapeyron equation, elevation of boiling point, depression of melting point, the triple point.  

                 

                                                                         

UNIT IV 

 

Thermodynamic potentials 

1)Internal energy  2) Enthalpy 3) Helmholtz free energy 4) Gibb’s free energy and their 

significance, conditions of equilibrium of phases in terms of Gibb’s potential. Maxwell’s 

thermodynamic relations, variation of internal energy with volume, difference between the heat 

capacities for ideal and real gases, TdS equations, energy equations, temperature variation under 

adiabatic processes.                                                                       

 
****** 

 

 

II Semester Physics Practicals (PHY 2.2) 
(Portions completed 100%) 

 

 
1. Rigidity modulus by dynamic method 

 

2. M.I of flywheel 

 

3. Verification of parallel and perpendicular axis theorem 

 

4. Young’s modulus by single cantilever 

 

5. Young’s modulus by uniform bending 

 

6. Rigidity modulus by static torsion 

 

7. Surface tension and interfacial tension by drop weight method 

 

8. M.I of irregular body 


