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COURSE OBJECTIVES: 
 

 To make the students effectively achieve an understanding of mechanics 
 Provide knowledge of elastic property, thermal property of materials and its 

applications 
 Impart knowledge of laser and their applications 
 Introduce the essential principles of fiber optics and its applications 
 Equipping the students to successfully understand the importance of quantum physics 

 
UNIT-I MECHANICS 10 

 
Multi-particle dynamics: Center of mass (CM) – CM of continuous bodies – Motion of the CM –
Moment of inertia  –  Theorems of M.I. – M.I of a diatomic molecule – Torque – Rotational 
energy state of a rigid diatomic molecule –  Torsional pendulum – double pendulum. 
 

UNIT-II PROPERTIES OF MATTER  10 
 
Elasticity- Hooke’s law – stress – strain diagram – Poisson’s ratio – Factors affecting elasticity 
– bending of beams - Bending moment equation – Depression of a cantilever – Young’s 
modulus by uniform bending – I-shaped girders.  
 

UNIT-III LASER  9 
 
Lasers: Stimulated absorption – Spontaneous emission – Stimulated emission – Population 
inversion-Einstein’s coefficients derivation and their relations – Pumping methods – Types of 
lasers – CO2 laser, Semiconductor lasers (Homojunction & Heterojunction) – Holography -
Industrial and Medical Applications of lasers. 
 

UNIT-IV                                                           FIBER OPTICS                                                   8 
 
Principle and propagation of light in optical fibres – Numerical aperture and Acceptance 
angle –  Types of optical fibres (Material, Refractive Index, Mode) – Attenuation, Dispersion, 
Bending – Fiber optics communication system (qualitative) – Temperature and Displacement 
sensors – Fiber optic endoscope.  
 

      
UNIT-V 

 
QUANTUM PHYSICS                     

 
8 

 
Photons and light waves – Electrons and matter waves – The Schrodinger equation (Time 
dependent and time independent forms) – Particle in a one-dimensional rigid box for Eigen 
value and Eigen function – tunneling (qualitative) – Electron microscope - Scanning 
Tunneling microscope . 
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TOTAL: 45 PERIODS 

 
LIST OF EXERCISE/EXPERIMENTS     
 

 

1. Determination of rigidity modulus of wire and moment of inertia of regular objects –   
Torsion pendulum.    
2. Determination of Young‘s modulus by Uniform bending method. 
3. Determination of Simple harmonic oscillations of cantilever. 
4. Determination of the wavelength of the laser using grating 
5. Determination of width of the groove of CD using laser.    
6. Determination of numerical aperture and acceptance angle in an optical fiber. 
7. Determination particle size of Lycopodium powder using semiconductor laser.  
8. Determination of thickness of a material by Air-wedge method.                                                                                                                        
 
                 

 
TOTAL: 30 PERIODS 

 
TOTAL: 45 + 30 =75 PERIODS 

 

COURSE OUTCOME 

At the end of the course the students will be able to  
CO1: Demonstrate the foundational knowledge in Mechanics 
CO2: Interpret the elastic properties of solid materials and their applications 
CO3: Apply the comprehended knowledge about laser and its applications 

CO4: 
Apply the comprehended knowledge about fibre optic communication system in 
various engineering applications. 

CO5: Understand the fundamental principles of quantum mechanics. 
 

TEXT BOOKS: 
1. D.Kleppner and R.Kolenkow, “An Introduction to Mechanics,” McGraw Hill 

Education (Indian Edition), 2021. 

2. Arthur Beiser, Shobhit Mahajan, S.Rai Choudhury, “Concepts of Modern Physics,” 
McGraw- Hill (Indian Edition), 2024. 

 

REFERENCE BOOKS: 

1. K.Thyagarajan and A.Ghatak, “Lasers: Fundamentals and Applications,” Laxmi 

Publications, (Indian Edition), 2023 
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2. D.Halliday, R.Resnick and J.Walker, “Principles of Physics,” Wiley (Indian Edition), 

2021 

3. N.Garcia, A.Damask and S.Schwarz, “ Physics for Computer Science Students,” 

Springer- Verlag, 2012 

PRACTICAL REFERENCES: 
1. A.K. Katiyar (Author), C.K. Pandey, Engineering Physics: Theory and 
Practical Paperback, 2015. 

       E- Resources: 
1. https://archive.nptel.ac.in/courses/113/106/113106039/ 
2. https://vlab.amrita.edu/?sub=1 
3. https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_ph52 
4. https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_ph36 
 

 

CO’s- PO’s MAPPING 

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

CO1 3 3 2 1 1 - - - - - - 

CO2 3 3 2 1 1 - - - - - - 

CO3 3 2 2 1 2 - - - - - - 

CO4 3 2 2 1 2 - - - - - - 

CO5 3 3 1 1 2 - - - - - - 

AVG 3.0 2.6 1.8 1.0 1.6 - - - - - - 

1- Low, 2- Medium , 3-High, “-“ No Correlation 
 

 

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=A.K.+Katiyar&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=C.K.+Pandey&search-alias=stripbooks
https://archive.nptel.ac.in/courses/113/106/113106039/
https://vlab.amrita.edu/?sub=1
https://onlinecourses.nptel.ac.in/e-learning/preview/noc26_ph52



























































































































