
F.Y.B.Sc    Physics 

Physics Paper I: Section I: Mechanics 
Lectures: 36 Credits: 2 

 

Syllabus 

 

1. Newton’s laws of motion (3 Lectures) 

2.  
1.1 Newton’s First and Second Law and their explanation 

1.2 Working with Newton’s First and Second Law 

1.3 Newton’s Third Law of motion and its explanation 

1. Newton’s laws of motion (3Lectures) 

1.4 Various types of forces in nature (explanation) and concept of field 

1.5 Frame of reference (Inertial, Non-inertial) 

1.6 Pseudo Forces (e.g. Centrifugal Force) 

 

2. Work and Energy (8 Lectures) 
2.1 Kinetic Energy 

2.2 Work and Work-Energy Theorem 

2.3 Calculation of Work done with 

i) Constant Force 

ii) Variable Force 

Illustration 

2.4 Conservative and Non-conservative Forces 

2.5 Potential energy and conservation of Mechanical energy 

2.6 Change in potential energy in rigid body motion 

Mass-energy equivalence 

 

3. Elasticity (8 Lectures) 
3.1 Hook’s law and coefficient of elasticity 

3.2 Young’s modulus, Bulk modulus and Modulus of rigidity 

3.3 Work done during longitudinal strain, volume strain, and shearing strain 

3.4 Poisson’s ratio 

3.5 Relation between three elastic moduli (Y, η, K) 

3.6 Determination of Y of rectangular thin bar loaded at the centre 

3.7 Torsional oscillations 

Torsional rigidity of a wire, to determine η by torsional oscillations 

 

4. Surface Tension (3 Lectures) 

4.1 Surface Tension, Angle of Contact, Capillary Rise Method 

4.2 Rise of liquid in a conical capillary tube 

 

 



 

4.3 Energy required to raise a liquid in capillary tube 

4.4 Factors affecting surface tension 

4.5 Jeager’s Method for Determination of surface tension 

4.6 Applications of Surface Tension 

 

5. Viscosity and Fluid Mechanics (9 Lectures) 
5.1 Concept of Viscous Forces and Viscosity 

5.2 Pressure in a fluid and buoyancy 

5.3 Pascal’s law 

5.4 Atmospheric Pressure and Barometer 

5.5 Pressure difference and Buoyant Force in accelerating fluids 

5.6 Steady and Turbulent Flow, Reynolds’s number 

5.8 Equation of continuity 

5.9 Bernoulli’s Principle 

5.10 Application of Bernoulli’s equation 

i) Speed of Efflux 

ii) Ventury meter 

iii) Aspirator Pump 

iv) Change of plane of motion of a spinning ball 

 

Reference Books: 

1. University Physics: Sears and Zeemansky, XIth edition, Pearson education 

2. Concepts of Physics: H.C. Varma, Bharati Bhavan Publishers 

3. Problems in Physics: P.K. Srivastava, Wiley Eastern Ltd. 

4. Applied Fluid Mechanics: Mott Robert, Pearson Benjamin Cummir, VI Edition, 

Pearson Education/Prentice Hall International, New Delhi 

5. Properties of Matter: D. S. Mathur, Shamlal Chritable Trust New Delhi 

6. Mechanics: D.S Mathur, S Chand and Company New Delhi-5. 

Learning Outcomes: 
On successful completion of this course students will be able to do the following: 

1. Demonstrate an understanding of Newton's laws and applying them in 

calculations of the motion of simple systems. 

2. Use the free body diagrams to analyse the forces on the object. 

3. Understand the concepts of energy, work, power, the concepts of 

conservation of energy and be able to perform calculations using them. 

4. Understand the concepts of elasticity and be able to perform calculations 

using them. 

5. Understand the concepts of surface tension and viscosity and be able to 

perform calculations using them. 

6. Use of Bernoulli’s theorem in real life problems. 

7. Demonstrate quantitative problem solving skills in all the topics covered. 

            By- S. K Thorat 

 



 

F. Y. B. Sc. 
Physics Paper I: Section II: Heat and Thermodynamics 

Lectures: 36 Credits: 2 
 

Syllabus 

 

1. Equation of state (8 lectures) 
1.1 Equations of state 

1.2 Andrew’s experiment 

1.3 Amagat’s experiment 

1.4 Van der Waals’ equation of state 

1.5 Critical constants 

1.6 Reduced equation of state 

1.7 Joule-Thomson porous plug experiment 

 

2. Concepts of Thermodynamics (4 lectures) 
2.1 Thermodynamic state of a system and Zeroth law of Thermodynamics 

2.2 Thermodynamic Equilibrium 

2.3 Adiabatic and isothermal changes 

2.4 Work done during isothermal changes 

2.5 Adiabatic relations for perfect gas 

2.6 Work done during adiabatic change 

2.7 Indicator Diagram 

2.8 First law of Thermodynamics 

2.9 Reversible and Irreversible processes 

 

3. Applied Thermodynamics (8 lectures) 
3.1 Conversion of Heat into Work and its converse 

3.2 Carnot’s Cycle and Carnot’s Heat Engine and its efficiency 

3.3 Second law of Thermodynamics 

3.4 Concept of Entropy 

3.5 Temperature-Entropy Diagram 

3.6 T-dS Equation 

3.7 Clausius-Clapeyron Latent heat equations 

 

4. Heat Transfer Mechanisms (8 lectures) 
4.1 Heat Engines 

i. Otto cycle and its efficiency 

ii. Diesel cycle and its efficiency 

4.2 Refrigerators: 

i. General Principle and Coefficient of performance of refrigerator 

ii. The Carnot Refrigerator 

iii. Simple structure of vapour compression refrigerator 



4.3 Air conditioning: principle and its applications 

 

5. Thermometry (3 lectures) 
5.1 Temperature Scales: Centigrade, Fahrenheit and Kelvin scale 

5.2 Principle, construction and working of following thermometers 

i. Liquid and Gas Thermometers 

ii. Resistive Type Thermometer 

iii. Thermocouple as thermometer 

iv. Pyre heliometer 

  

 

Reference Books: 

1. Physics: 4th Edition, Volume I, Resnick/Halliday/Krane JOHN WILEY & SONS 

(SEA) PTE LTD 

2. Concept of Physics: H.C. Verma, Bharati Bhavan Publishers 

3. Heat and Thermodynamics: Brijlal, N. Subrahmanyam, S. Chand & Company Ltd, 

New Delhi 

4. Heat and Thermodynamics: Mark. W. Zemansky, Richard H. Dittman, Seventh 

Edition, McGraw-Hill International Editions 

5. Thermodynamics and Statistical Physics: J.K. Sharma, K.K. Sarkar, Himalaya 

Publishing House 

6. Thermal Physics (Heat & Thermodynamics): A.B. Gupta, H.P. Roy Books and 

Allied (P) Ltd, Calcutta. 

Learning Outcomes: 

After successfully completing this course, the student will be able to do the following: 

1. Describe the properties of and relationships between the thermodynamic 

properties of a pure substance. 

2. Describe the ideal gas equation and its limitations. 

3. Describe the real gas equation. 

4. Apply the laws of thermodynamics to formulate the relations necessary to 

analyze a thermodynamic process. 

5. Analyse the heat engines and calculate thermal efficiency. 

6. Analyze the refrigerators, heat pumps and calculate coefficient of 

performance. 

7. Understand property ‘entropy’ and derive some thermo dynamical relations 

using entropy concept. 

8. Understand the types of thermometers and their usage. 

 

 

 


