
 
B.SC  2ND SESMESTER (PHYSICS) 

 
HEAT, THERMODYNAMICS AND WAVES AND OSCILLATION 

 
Subject Code B.Sc IA Marks 10 

No. of Lecture Hrs/ Week 04 Exam hours 03 
Total no. of lecture hours 56 Exam Marks 60 

 
 

UNIT -1:  
01 Kinetic Theory: 8 hrs 
 Postulates of Kinetic theory of Gasses, derivation of expression for pressure exerted by gas. 

Maxwell’s law for distribution of molecular velocity (no derivation) mean free path’ rms 
velocity, degrees of freedom, principle of equipartition of energy, application to the specific 
heart of gases. 

UNIT 2: 
02 Thermodynamics: 8hrs 
 First law of thermodynamics. Isothermal and adiabatic changes, work done in isothermal 

and adiabatic changes.PV diagrams. Second law of thermodynamics, Heat engine, 
expression for efficiency of Carnot’s cycle, reversibility of Carnot’s cycle. Principle of 
refrigeration. Carnot’s theorem.  

UNIT 3: 8 hrs 
03 Entropy:change of entropy in reversible cycle, principle of increase of entropy of 

irreversible process. Entropy of universe, temperature-entropy diagram, entropy of 
perfect gas, Third law of thermodynamics. Clausius and Clayperon equation for 
variation of melting and boiling points 

. 
UNIT 4: 
04 Low temperature physics: 8 hrs 
 Ideal and real gases, Andrew’s experiments, porous plug experiment, expression for 

temperature of inversion, principle of regenerative cooling. Liquefaction of air, Oxygen 
and helium . production of low temperatures by an adiabatic demagnetization 
(qualitative) 

UNIT 5: 

05 Radiation: 8 hrs 
 Black  body radiation, Stefan’s law(derivation), distribution of energy in black body 

spectrum, statement of Wein’s and Rayleigh-Jean’s Law. Plank’s quantum theory of 
radiation, derivation of Plank’s Law. Weins and Rayleigh-Jean’s Law from Plank’s 
radiation law. Radiation momentum and pressure, Croke’ radiometer. 

UNIT-6: 
06 Waves and oscillations  8 hrs 
 Progressive wave: Equation for wave in one dimension (general form), differential 



equation for wave motion. Expression for relation between amplitude and intensity. 
Expression for velocity of progressive wave in a medium, Newton’s formula with 
derivation. Laplace’s correction. Expression for stationary longitudinal vibration in a 
rod. Expression for harmonics in fixed at both ends and free at both ends of the rod.  
 

UNIT – 7: 8 hrs 

07 Vibration of a stretched string and  Applied acoustics:  
Harmonics. Super position of SHM’s lissajou’s figure, composition of two SHM of 
equal periods at right angle (Analytica treatment) beats, Expression for beat frequency. 
 Forced Vibration: Equation for damped vibrations, forced vibration solutions in 
exponential form. Resonance expression for amplitude and phase at resonance. 

 Sound transducer’s and their characteristics Microphone (Carbon) and speaker (Moving 
Coil), reverberation time. Sabine's formula (with derivation). Requisites of good 
auditorium, 

  
 

Reference: 

1. Sound by khanna and Bedi 
2. Wave and oscillations by A.P. Fech. 
3. Text book of sound by Brijilal and Subramanyam. 
4. Text book of Heat by D.S Mathur. 
5. Heat and thermodynamics by J.B Rajam 
6. A treatise on heat by Sha and Shrivastave. 
7. Heat and thermodynamics by Brijilal and Subramanyam. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



B.SC  2ND SESMESTER (PHYSICS) PRACTICAL 
 

Subject Code 2.1 B.Sc IA Marks 10 
No. of Lecture Hrs/ Week 06 hrs Exam hours 03 
Total no. of Practicals 16 hrs Exam Marks 20 

Note: 

Each experiment is of 3 hours duration.. 

 Two practical sessions per week 
 Minimum of 10 experiments are to be carried out. 
Lab Experements: 

1. Specific heat by cooling-graphical method. 
2.Emissive of surface. 
3.Thermal conductivity of good conductor by Searle’s method. 
4.Thermal conductivity of bad conductor by lee’s and Charlaton’s method. 
5.Determination of Stefan’s constant for Black body radiation. 
6.Diameter of molecule by Monte carle method 
7.y-by Clement and Desorme’s method 
8.Verification of Stefan’s-Boltzmans Law 
9.Thermal conductivity of rubber tube. 
10. J-by Electrical method (applying radiation correction bt graphical method), 
11. Measurement of temperature using thermo couple. 
12. Helmholtz resonator. 
13. Velocity of sound through a wire using Sonometer. 
14. Determination of frequency of an electrically maintained tuning fork. 
15. Determination of Latent heat of a Vaporization of a liquid. 
16. To verify the laws of transverse vibration using sonometer. 
17. To verify the laws of transverse vibration using Melde’s apparatus. 
18. To compare the mass per unit length of two strings using Melde’s apparatus. 
19. Frequency of AC by using method. 
20. Velocity of sound using Kund’s tube. 

 

Reference: 

1. Experimental physics – M.A. Hippargi. 
2. Experimental physics – Gadad & Hiregoudar. 
3. Practical physics – C.L. Aora. 
4. Advanced practical physics – Worsnop and Flint. 
5. Practical physics – Gupta & kumar Vol I, Vol II 


