	APPLIED PHYSICS

(Common for CSE, CSM & CSD and IT)

	Course Code:23PY1102
	Credits:03

	Instruction: L - 3, T- 1 P – 0
	Sessional Marks: 40

	EndExam : 3 Hours
	End Exam Marks:60


Prerequisites:
Course Objectives:
1. To enhance student’s knowledge of theoretical and modern technological aspects in physics and to introduce fundamentals of physics relevant to engineering applications

2. To introduce advances in technology for engineering applications
Course Outcomes: At the end of the course the student will be able to:
	CO
	BL
	CO Statement

	CO1
	BL-4
	Classify the properties of magnetic and super conducting materials to enhance the performance of device applications.

	CO2
	BL-3
	Identify the various dielectric materials for mechanical and communication device applications.

	CO3
	BL-2
	Understand the Synthesis and characterization of nano phase materials for industrial applications. 

	CO4
	BL-3
	Apply the optical phenomena like Interference, Diffraction to various fields and make use of Lasers and Optical Fibers in emerging Fields.

	CO5
	BL-2
	Extend the knowledge of  basic concepts of semiconductors to illustrate the semiconductor devices 


	CO
	Bloom’s Level

	CO1
	Action Verb from Blooms Taxonomy- Classify/ Cognitive level- Analysis (BL-4)

	CO2
	Action Verb from Blooms Taxonomy- Identify/ Cognitive level- Application (BL-3)

	CO3
	Action Verb from Blooms Taxonomy- Understand/Cognitive level- Understand (BL-2)

	CO4
	Action Verb from Blooms Taxonomy-Apply/Cognitive level- Applying (BL-3)

	CO5
	Action Verb from Blooms Taxonomy-Illustrate/Cognitive level- Understand (BL-2)


CO-PO Mapping:
	COs
	Program Outcomes (POs)
	PSOs

	
	Domain Specific POs
	Domain Independent POs
	

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO1
	PSO2

	CO1
	3
	3
	3
	1
	2
	
	
	
	
	1
	
	1
	
	

	CO2
	3
	3
	2
	2
	2
	
	
	
	
	1
	
	1
	
	

	CO3
	3
	3
	2
	3
	2
	
	
	
	
	1
	
	1
	
	

	CO4
	3
	2
	2
	1
	1
	
	
	
	
	1
	
	1
	
	

	CO5
	3
	2
	3
	2
	2
	
	
	
	
	1
	
	1
	
	


	CO
	Justification

	1
	CO1 deals the properties of magnetic materials and superconductorsin designing the system components to apply appropriate techniques EMI (electromagnetic interference) issues in computer systems, for life-long learning in technology like spintronics. So mapped to PO1, PO2, PO3, PO4, PO5, PO10 and PO12.

	2
	From CO2, the knowledge of dielectric nature of materials, properties equip them with skills necessary to design integrity and work effectively in fields that require an energetic technology. So mapped to PO1, PO2, PO3, PO4, PO5, and PO10.

	3
	CO3 deals the knowledge with skills to contribute to the development of nano - electronics, Nano photonics and sensors. From the understanding of manufacturing process involved in nano materials, student can gain insight into computational nano science, which involve modelling and simulating behaviour of nano structures. So this knowledge enables them to utilize computational techniques to predict the properties of nano materials. So mapped to PO1, PO2, PO3, PO4, PO5, PO10 and PO12.

	4
	CO4 deals with the lasers and optical fibre properties and their basic principle of working mechanisms. From this knowledge students can gain insight into emerging technologies like Quantum computing, Quantum cryptography and Silicon photonics can contribute to their development. So mapped to PO1, PO4, PO5,  PO10 and PO12

	5
	CO5 deals the knowledge of semiconductors in emerging technologies such as Quantum computing, opto - electrics and wearable devices. This knowledge prepares to work on cutting – edge research and development projects that require an understanding of semiconductors and their applications. So mapped to PO1, PO2, PO3, PO4, PO5, PO10 and PO12. 


SYLLABUS
UNIT-I                                                                                                                    10 periods
Magnetic materials: Definition of magnetic permeability, magnetization and magnetic susceptibility,  classification of magnetic materials, properties of diamagnetic and paramagnetic materials,  ferromagnetic  materials - hysteresis curve , domain theory of ferromagnetism, soft and hard ferromagnetic materials and its applications

Modern Engineering physics    S.L Gupta and Sanjeev Gupta, Dhanpat Rai publications   
Superconductivity:  Introduction, properties of superconductors, effect of temperature and magnetic field, Meissoner effect, flux quantization, type – I and type – II superconductors, high temperature superconductors, applications of superconductors, BCS theory (qualitative)

A text book of engineering physics- M.N.Avadhanulu & P.G.Kshirasagar, S.Chand Publication
Learning Outcomes: 

The students will be able to
· Classify the magnetic materials based on susceptibility and their temperature dependence 
· Explain the applications of dielectric and magnetic materials 
· Apply the concept of magnetism to magnetic data storage devices 
· Classify superconductors based on Meissner’s effect 
UNIT–II                                                                                                                10 periods

Dielectric materials: Definition of electric dipole moment, dielectric polarization and dielectric constant, Types of polarization – electronic, ionic and oriental polarization, expression for polarisability, internal fields in solids, Classius – Mossotti equation,  properties of  ferroelectric materials and their applications.

Electromagnetism: Electromagnetic induction, Maxwell’s equations and Electromagnetic wave equations in free space.

Modern Engineering physics   S.L Gupta and Sanjeev Gupta, Dhanpat Rai publications   
Learning Outcomes: 

The students will be able to

· Explain the concepts of dielectric constant and polarization in dielectric materials 
· Summarize various types of polarization of dielectrics 
· Interpret internal fields with Claussius- Mosotti relation in dielectrics
UNIT–III                                                                                                               10 periods
Nanophase materials: Introduction to nanophase materials, properties of nanophase materials, synthesis of nanophase materials – chemical vapour deposition, sol-gel method, mechanical attrition method,  applications of nanophase materials

Modern Engineering physics   S.L Gupta and Sanjeev Gupta, Dhanpat Rai publications  
Engineering Physics -- A.Marikani, PHI Learning Private Limited
Learning Outcomes: 

The students will be able to

· Understand the nano phase particles with bulk materials
· Explore the various synthesizing patterns of the Nano materials

· Summarize the various characterization techniques of nano materials
· Explain the applications of Nanophase materials 
UNIT–IV                                                                                                                    10 periods   

Interference: Introduction, principle of superposition, coherence, Young’s double slit experiment, conditions for interference, interference in thin films by reflection, wedge shaped film and Newton’s rings
Diffraction: Introduction, Fresnel and Fraunhoffer diffraction, diffraction at a single slit
Lasers and Fibre Optics: Introduction, characteristics of a laser beam, spontaneous and stimulated emission of radiation, population inversion, Ruby laser, He-Ne laser, semiconductor laser, applications of lasers,  principle of propagation of light in optical fibres, acceptance angle and acceptance cone, Numerical Aperture, Optical fibres in communication system.
Modern Engineering physics   S.L Gupta and Sanjeev Gupta, Dhanpat Rai publications  
Learning Outcomes: 
The students will be able to
· Explain the need of coherent sources and the conditions for interference 
· Analyze the differences between interference and diffraction with applications 
· Understand the working principle of LASER light Sources 
· Apply the concepts to learn the types of lasers 
· Identifies the Applications of lasers in various fields 
· Explain the working principle of optical fibers 
· Identify the applications of optical fibers in various fields 
UNIT–V                                                                                                                 10 periods
Semiconductor   Physics:  Intrinsic and extrinsic semiconductors, Fermi level, carrier concentration in intrinsic semiconductor, direct and indirect band gap semiconductors. Lorentz force, Hall Effect and its applications.
Physics of semiconductor devices: Energy diagram of p-n diode, working of a diode, volt-ampere characteristics of p-n junction, light emitting diode (LED), liquid crystal display (LCD), photodiode    

Modern Engineering physics    S.L Gupta and Sanjeev Gupta, Dhanpat Rai publications                                                                                                                                        

Learning Outcomes: 

The students will be able to

· Classify the Intrinsic and extrinsic semiconductors 
· Interpret the direct and indirect band gap semiconductors 
· Identify the type of semiconductor using Hall effect 
· Identify applications of semiconductors in various electronic devices 
Reference books:

1) Engineering physics   -   V.Rajendran Tata McGraw Hill Education Private Limited

2) Engineering Physics  --  Dattu Ramanlal Joshi   Tata McGraw Hill Education Private Limited

3) Engineering Physics  --  A.Marikani  PHI Learning Private Limited
4) Engineering Physics - D.K.Bhattacharya, Poonam Tandon  Oxford University Press 
