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Int. Marks: 40      Ext. Marks:60  Total Marks:100                                            L-T-P-C 
                                                                                                                                                                  3-1-0-4 

 

Applied Physics 

(AI&ML) 

Course Code: AP202BS 

UNIT-I: WAVE OPTICS 

Huygen’s principle, superposition of waves, interference, interference in thin films by Reflection, 

Newton’s rings (theory & experiment), diffraction, types of diffraction, Farunhofer  diffraction at 

single slit, plane diffraction gratings, resolving power of grating, polarization, polarization by 

reflection, polarization by double refraction, Nicol’s prism. 

UNIT-II: QUANTUMPHYSICS AND SOLIDS 

Quantum Physics: blackbody radiation and Planck’s law (Qualitative), De Broglie hypothesis, 

DavissonandGermerexperiment,Heisenberguncertaintyprinciple(Qualitative),Borninterpretationofthew

avefunction, time independent Schrodinger wave equation, particle in one dimensional potential box. 

Solids: free electron theory (Drude&Lorentz,Sommerfeld) (Qualitative), Bloch’s theorem, Kronig-

Penney model(Qualitative),E-K diagram, effective mass of electron, origin of energy bands, 

classification of solids. 

 

UNIT-III:SEMICONDUCTORS AND DEVICES 

Intrinsic and extrinsic semiconductors, energy band diagrams, Hall effect, direct and indirect band gap 

semiconductors, Formation of P-N junction diode, energy level diagram of P-N junction,  V-I 

characteristics of P-N Junction, Zener diode and bipolar junction transistor(BJT),Construction, 

working and characteristics of LED, photo diode and solarcell. 

 

UNIT-IV:NANOTECHNOLOGY 

Nanoscale, quantum confinement, surface to volume ratio, bottom-up fabrication:sol-gel,combustion 

methods, top-down fabrication: ball milling. physical vapour deposition (PVD) , Chemical vapour 

deposition(CVD),Characterization techniques-XRD,SEM&TEM, applications of nano materials. 
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UNIT-V:LASER AND FIBEROPTICS 

Lasers: Interaction of radiation with matter: Absorption, Spontaneous emission and stimulated 

emission, Einstein coefficients and their relations, Laser beam characteristics, important components 

of laser-active medium, pumping source, optical resonator, Construction and working principle- 

Nd:YAG laser, He-Ne laser, semiconductor laser, applications of laser. 

Fiber Optics: Introduction to optical fiber, advantages of optical fibers, total internal reflection, 

construction of optical fiber, acceptance angle, numerical aperture, classification of optical fibers- step 

index and graded index optical fiber, losses in optical fiber, optical fiber for communication 

system,applications of optical fiber. 

 

TEXTBOOKS: 

M.N.Avadhanulu,P.G.Kshirsagar&TVSArunMurthy”  

ATextbookofEngineeringPhysics”- S.ChandPublications,11/e2019. 

ShatendraSharmaandJyotsnaSharma, EngineeringPhysics, PearsonPublication,2019 

P.K. Palanisamy A Text Book of Engineering Physics, Scietech Publications. 

 

REFERENCEBOOKS: 

Halliday,ResnickandWalker,FundamentalsofPhysics, JohnWiley&Sons,11thEdition,2018. 

B.K.PandeyandS.Chaturvedi, EngineeringPhysics,CengageLearning, 2ndEdition,2022. 

EssentialsofNanoscience&NanotechnologybyNarasimhaReddyKatta,TypicalCreativesNANODIGEST

,1stEdition,2021 

A.K. Katiyar, C.K.Pandey Engineering Physics 2/e, Wiley India pvt Ltd.2017. 
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Vision of the Institute 

To be a premier Institute in the country and region for the study of Engineering, Technology 

and Management by maintaining high academic standards which promotes the analytical 

thinking and independent judgment among the prime stakeholders, enabling them to function 

responsibly in the globalized society. 

 

Mission of the Institute 

To be a world-class Institute, achieving excellence in teaching, research and consultancy in 

cutting-edge Technologies and be in the service of society in promoting continued education 

in Engineering,Technology and Management. 

 

Quality Policy 

To ensure high standards in imparting professional education by providing world-class 

infrastructure, top-quality-faculty and decent work culture to sculpt the students into Socially 

Responsible Professionals through creative team-work, innovation and research. 

 

Vision of the Department 

To foster the students with excellence in education and moral values, thereby transform them 

to be eminent professional engineers and responsible citizens of tomorrow. 

 

Mission of the Department  

To metamorphosis the students community to get conversant with Scientific, Mathematical 

concepts and communication skills by providing perpetual thought provoking teaching, 

tremendous training and relentless research. 
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Program Educational Objectives (B.Tech. –AI&ML) 
Graduates will be able to 

 

PEO 1: Excel in professional career and/or higher education by acquiring knowledge in 

mathematical, computing and engineering principles. 

PEO 2: Be able to analyze the requirements of the software, understand the technical specifications, 

design and provide novel engineering solutions and efficient product designs. 

PEO 3: Adopt professionalism, ethical attitude, communication skills, team work, lifelong learning 

in their profession. 

 
Program Outcomes (B.Tech. –AI&ML) 

At the end of the Program, a graduate will have the ability to 

 

PO 1: Understanding the basics of general mathematics and science skills and use them in the higher 

levels of engineering program. The basic concepts are very useful, since they are required for 

understanding various engineering subjects in the future years of graduation. 

PO 2: Developing Communicate skills of students in English, which make them to understand the 

engineering concepts effectively in the advanced levels of graduation. 

PO 3: An ability to conduct Investigations by using design of experiments, analysis and interpretation 

of data to provide valid conclusions. 

PO 4: Develop the competence to identify, analyze, formulate and solve engineering problems. 

PO 5: Acquire an ability to design, implement, and evaluate a computer-based system, process, 

component, or program to meet desired needs with appropriate consideration for public health and 

safety, cultural, societal and environmental considerations. 

PO 6: Capable to deliver professional ideas clearly and precisely in making written and oral 

presentations. 

PO 7: Recognize the need to engage in independent and life-long learning. 
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COURSE OBJECTIVES 
 

On completion of this Subject/Course the student shall be able to: 

 
 

S.No Objectives 

1 Understand the phenomenon of diffraction, interference and polarization 

2 Recognize the basic principles of quantum physics and band theory of solids 

3 Understand the underlying mechanism involved in construction and working 

principles of various semiconductor devices 

4 Identify the importance of nano scale, quantum confinement and various 

fabrications techniques. 

5 Study the characteristics of lasers and optical fibers 

 
 

COURSE OUTCOMES 

 

The expected outcomes of the Course/Subject are: 
 

S.No Outcomes 

1. Understand various optical phenomena of light 

2. Apply basic the principles of quantum mechanics to classify solids based on band 

theory. 
3. Identify the role of semiconductor devices in science and engineering Applications. 

4. Understand the features and applications of Nano material’s in various fields 

5. Understand various aspects of Lasers and Optical fiber and their applications in 

diverse fields. 
 

 

                                           
 Signature of faculty 

 
 

Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the 

outcomes. 
  



 
Course File 

Department of Humanities and Sciences 

9 
 

 

 

GUIDELINES TO STUDY THE COURSE / SUBJECT 

 
 

Course Design and Delivery System (CDD): 

 The Course syllabus is written into number of learning objectives and outcomes. 

 Every student will be given an assessment plan, criteria for assessment, scheme of 

evaluation and grading method. 

 The Learning Process will be carried out through assessments of Knowledge, Skills 

and Attitude by various methods and the students will be given guidance to refer to 

the text books, reference books, journals, etc. 

 

The faculty be able to –  

 Understand the principles of Learning 

 Understand the psychology of students 

 Develop instructional objectives for a given topic 

 Prepare course, unit and lesson plans 

 Understand different methods of teaching and learning  

 Use appropriate teaching and learning aids 

 Plan and deliver lectures effectively 

 Provide feedback to students using various methods of Assessments and tools of 

Evaluation 

 Act as a guide, advisor, counselor, facilitator, motivator and not just as a teacher alone     

 

 

                                                                                                                                                                                                     

                                                                    
Signature of HOD               Signature of faculty 

 

Date:05-02-2024               Date: 05-02-2024 
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COURSE SCHEDULE :(AI&ML-A) 

                                             

The Schedule for the whole Course / Subject is: 

S. No. Description 
Duration (Date) Total No. 

of Periods From To 

1. 

 

Unit-I: WAVE OPTICS 

Huygen’s principle, superposition of waves, interference, 

interference in thin films by Reflection, Newton’s rings 

(theory & experiment), diffraction, types of diffraction, 

Farunhofer diffraction at single slit, plane diffraction 

gratings, resolving power of grating, polarization, 

polarization by reflection, polarization by double refraction, 

Nicol’s prism 

14.2.2024 27.02.2024 14 

2. 

 

Unit-II: QUANTUM PHYSICS AND SOLIDS 

Quantum Physics: blackbody radiation and Planck’s law 

(Qualitative), De Broglie hypothesis, Davisson – Germer 

experiment, Heisenberg uncertainty principle (Qualitative), 

Born interpretation of the wave function, time independent 

Schrodinger wave equation, particle in one dimensional 

potential box. Solids: free electron theory (Drude & Lorentz, 

Somerfield) (Qualitative), Bloch’s theorem, Kronig-Penney 

model (Qualitative), E-K diagram, effective mass of electron, 

origin of energy bands, 

classification of solids 

28.02.2024 15.3.2024 14 

3. 

 

Unit-III: SEMICONDUCTORS AND DEVICES 

Intrinsic and extrinsic semiconductors, energy band 

diagrams, Hall effect, direct and indirect band gap 

semiconductors, Formation of P-N junction diode, energy 

level diagram of P-N junction, V-I characteristics of P-N 

Junction, Zener diode and bipolar junction transistor (BJT), 

Construction, working and characteristics of LED, photo 

diode and solar cell 

16.3.2024 25.4.2024 10 

4. 

 

Unit-IV: NANOTECHNOLOGY 

Nanoscale, quantum confinement, surface to volume ratio, 

bottom-up fabrication: sol-gel, combustion methods, top-

down fabrication: ball milling. physical vapor deposition 

(PVD), Chemical vapor deposition (CVD), Characterization 

techniques - XRD, SEM &TEM, applications of 

nanomaterials 

26.4.2024 7.5.2024 10 

5. 

 

Unit-V: LASER AND FIBER OPTICS 

Lasers: Interaction of radiation with matter: Absorption, 

Spontaneous emission and stimulated emission, Einstein 

coefficients and their relations, Laser beam characteristics, 

important components of laser-active medium, pumping 

8.5.2024 07.6.2024 08 
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source, optical resonator, Construction and working 

principle- Nd:YAG laser, He- Ne laser, semiconductor laser, 

applications of laser. 

Fiber Optics: Introduction to optical fiber, advantages of 

optical fibers, total internal reflection, construction of optical 

fiber, acceptance angle, numerical aperture, classification of 

optical fibers- step index and graded index optical fiber, 

losses in optical fiber, optical fiber for communication 

system, applications of optical fiber. 
 

Total No. of Instructional periods available for the course: 56 Hours + 2hr (Mid-I Exam) 

 

SCHEDULE OF INSTRUCTIONS - COURSE PLAN: (AI&ML-A) 
 

Unit 

No. 

Lesson 

No. 
Date 

No. of 

Periods 
Topics / Sub-Topics 

Objectives & 

Outcomes 
Nos. 

References 

(Textbook, Journal) 

1. 

1 

14.2.2024 

15.2.2024 
 

2 
Course Introduction, 

Huygen’s principle 

1 

1 

A.K. Katiyar, C. K. Pandey 

Engineering Physics 2/e 
Wiley India Pvt Ltd., 2017 

2 
16.2.2024 
17.2.2024 

2 
superposition of waves, 
Interference 

1 

1 

 

A.K. Katiyar, C. K. Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

3 

19.2.2024 

20.2.2024 
21.2.2024 

3 

Interference in thin films by   

Reflection, Newton’s rings 

(theory & experiment), 

 

1 

1 

A.K. Katiyar, C. K. Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

4 22.2.2024 1 
diffraction, types of 

diffraction 
1 
1 

A.K. Katiyar, C. K. Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

5 
23.2.2024 

 
2 

Fraunhofer diffraction at 
single slit, 

plane diffraction gratings 

1 

1 

A.K. Katiyar, C. K. Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

6 24.2.2024 1 
resolving power of grating, 

 

1 

 

A.K. Katiyar, C. K. Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

7 26.2.2024 1 

polarization, polarization by 

reflection, polarization by 
double refraction 

1 

 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson, 2019 

8 27.2.2024 2 Nicol’s prism 
1 
1 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 

2. 

1 
28.2.2024 
29.2.2024 

2 

blackbody radiation and 

Planck’s law (Qualitative),  
De Broglie  hypothesis, 

2 
2 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 

2 01.3.2024 1 
Davisson – Germer 

experiment 

2 

2 

A.K. Katiyar, C. K. Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

3 02.3.2024 1 
Heisenberg uncertainty 

principle (Qualitative), Born 

interpretation of the wave 

2 

2 

A.K. Katiyar, C. K. Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 
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function 

4 04.3.2024 1 

time independent 

Schrodinger  
wave equation 

2 

2 

A.K. Katiyar, C. K. Pandey 

Engineering Physics 2/e 
Wiley India Pvt Ltd., 2017 

5 
05.3.2024 
06.3.2024 

2 
particle in one dimensional 

potential box. 
2 
2 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand, 11/e 2019 

6 
07.3.2024 

08.3.2024 
2 

free electron theory (Drude 

& Lorentz, Sommerfeld) 

2 

2 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand, 11/e 2019 

7 
09.3.2024 

11.3.2024 
2 

Bloch’s  
theorem, Kronig-Penney 

model (Qualitative), 

2 

2 

M. N. Avadhanulu, A Text 
book of Engineering 

Physics” S. Chand, 11/e 2019 

8 12.3.2024 1 
E-K diagram, effective mass 

of electron, 

2 

2 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e 2019 

9 
14.3.2024 

15.3.2024 
1 

origin of energy bands,  

classification of solids. 

2 

2 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e 2019 

 
3. 

1 
16.3.2024 

19.3.2024    
1 

Intrinsic and extrinsic 

semiconductors, energy 

band diagrams, direct and 
indirect band gap 

semiconductors 

3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand, 11/e 2019 

2 27.3.2024 1 Hall effect 
3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e 2019 

3 
30.3.2024 

 
1 Revision 

1,2.3 

1,2,3 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e 2019 

 1.4.2024 2 Mid-I Exam 

4 10.4.2023 1 PN junction diode 
3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e 2019 

5 22.4.2024 1 Zener diode 
3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand , 11/e 
2019 

6 22.4.2024 2 
bipolar  junction transistor 

(BJT) 

3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics”  
S. Chand , 11/e 2019 

7 22.4.2024 1 
Construction, working and 
characteristics of LED 

3 
3 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics”  

S. Chand , 11/e 2019 

8 23.4.2024 1 

Construction, working and 

characteristics of photo 

diode 

3 
3 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics”  

S. Chand , 11/e 2019 

9 25.4.2024 1 
Construction, working and 

characteristics of solar cell 
3 

3 

M. N. Avadhanulu, A Text 

book of Engineering 
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Physics”  

S. Chand , 11/e 2019 

4 

1 26.4.2024 2 

Nanoscale, quantum 

confinement, surface to 

volume ratio, 

4 

4 

M. N. Avadhanulu, A Text 
book of Engineering 

Physics”  

S. Chand , 11/e 2019 

2 27.4.2024 2 
Bottom-up fabrication: sol 

gel, combustion methods 

4 

4 

M. N. Avadhanulu, A Text 
book of Engineering 

Physics”  

S. Chand , 11/e 2019 

3 28.4.2024 2 
Top-down fabrication: ball 

milling 

4 

4 

M. N. Avadhanulu, A Text 
book of Engineering 

Physics”  

S. Chand , 11/e 2019 

4 1.5.25024 2 
Physical vapor deposition  

(PVD) 

4 

4 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics”  

S. Chand , 11/e 2019 

5 3.5.2024 1 
Chemical vapor deposition 

(CVD) 

4 

4 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics”  

S. Chand , 11th Edition 2019 

6 4.5.2024 1 
Characterization techniques 

- XRD 

4 

4 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand, 11th 
2019 

7 6.5.2024 1 
Scanning Electron 

Microscope (SEM) 

4 

4 

M. N. Avadhanulu, A Text 

book of Engineering 

Physics” S. Chand, 11/e, 
2019 

8 7.5.2024 1 

Transmission Electron 

Microscope (TEM), 
Applications of 

nanomaterials 

4 
4 

M. N. Avadhanulu, A Text 

book of Engineering 
Physics” S. Chand, 11/e, 

2019 

5 

1 8.5.2024 1 

Interaction of radiation with 

matter: Absorption, 
Spontaneous emission and  

stimulated emission, 

5 
5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson, 2019 

2 9.5.2024    1 

Einstein coefficients and 

their relations 
Laser beam characteristics 

5 

5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson, 2019 

3 10.5.2024 1 

Important components of 

laser-active medium, 
pumping source, optical  

resonator 

5 
5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson, 2019 

4 3.6.2024 1 

Construction and working 

principle- Nd: YAG laser, 
He-Ne laser 

5 

5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson, 2019 

5 4.6.2024 1 

semiconductor laser 

applications of laser, 

Introduction to optical fiber 
advantages of optical fibers 

5 

5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 
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6 5.6.2024 1 
total internal reflection 
construction of optical fiber 

5 
5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 

      

7 06.6.2024 1 

acceptance angle, 
numerical aperture, 
classification of optical 
fibers- step index and 
graded index optical fiber 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 

8 
7.06.2024 

 
1 

losses in  optical fiber, 

optical fiber for 

communication system, 

applications of optical fiber. 

1, 2 

1, 2 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson, 2019 

 
 

 

LESSON PLAN (U-I) 
 

 

Lesson No: 01, 02                         Duration of Lessons:  3hr 20 min 

 

Lesson Title:    Interference 

 

Instructional / Lesson Objectives: 

 

 To make students understand course structure and phenomenon of wave optics 

 To familiarize students on wave fronts and generation of interference 

 To understand students the concept of interference. 

 To provide information on conditions for interference. 

 

Teaching AIDS  : PPTs, Black board 

 

  Time Management of Class : 200 minutes 

 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 

 
Refer assignment – I & tutorial-I sheets  

                                                                                                                         
                                                                             Signature of  faculty 
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LESSON PLAN (U-I) 
 

 

Lesson No: 03, 04      Duration of Lesson:  3 hr20 min 

 

Lesson Title: Interference and diffraction 

 

 

Instructional / Lesson Objectives: 

 

 To make students understand formation of newton rings and interference in thin films 

 To familiarize students on formation of interference pattern 

 To understand students the concept of diffraction. 

 To provide information on types of diffraction and daily life examples. 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class : 200 minutes 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 
 
 

Refer assignment – I & tutorial-I sheets 

 

                                                                                                                                                      

 

                                                                                                 
                                                                                                     Signature of  faculty 
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LESSON PLAN (U-I) 
 

 

Lesson No: 05, 06    Duration of Lesson:  2 hr30 min 

 

Lesson Title: Diffraction & Polarization 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of resolving power and polarization. 

 To familiarize students on single slit and diffraction gratings. 

 To understand students the diffraction at single slit &resolving power of grating. 

 To provide information on methods of generation of polarized light 

 

Teaching AIDS : PPTs, Black board 

 

   Time Management of Class : 150 min. 

 

 

10 mins for taking attendance 

20 for revision of previous class 

100 min for lecture delivery 

20 min for doubts session 

 

 
Refer assignment – I & tutorial-I sheets 

                                                                                                                                                                      
                                                                                         Signature of faculty 
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LESSON PLAN (U-I) 
 

 

Lesson No: 07,08    Duration of Lesson:  2hr 30 min 

 

Lesson Title:   Nicol’s prism 

 

Instructional / Lesson Objectives: 

 

 To make students understand working and applications of Nicol’s prism. 

 To familiarize students on polarization methods  

 To understand students the concept of double refraction and total internal reflection 

 To provide information on applications of polarizers. 

 

  Teaching AIDS : PPTs, Black board 

  Time Management of Class : 150 min 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 

 
Refer assignment – I & tutorial-I sheets 

                                                                                                               
                                                                                         Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 01,02    Duration of Lesson:  1hr30 MIN 

Lesson Title: blackbody radiation & Davisson – Germer experiment, 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of black body radiation & dual nature of 

matter. 

 To familiarize students on planck’s law, de Broglie hypothesis  

 To understand students’ limitations of classical physics and dual nature of matter  

 To provide information on Davission - Germer experiment 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class : 150 min. 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                 
                                                                                                   Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 03,04    Duration of Lesson:  1hr 40 min. 

 

Lesson Title: Heisenberg uncertainty principle (Qualitative), Born interpretation of the wave 

function, time independent Schrodinger wave equation. 

 

Instructional / Lesson Objectives: 

 

 To make students understand Heisenberg uncertainty principle and TISWE. 

 To familiarize students on HUP and TISEW. 

 To understand students the concept of uncertainty and probability density of wave 

functions. 

 To provide information on wave functions and TISWE. 

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 100 min. 

 

10 mins for taking attendance 

10 min for revision of previous class 

70 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                         
                                                                                        Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 05                           Duration of Lesson:  1hr 40 min. 

 

Lesson Title: particle in one dimensional potential box.  

 

Instructional / Lesson Objectives: 

 

 To make students understand potential in quantum mechanics  

 To familiarize students on one dimensional box and its significance. 

 To understand students the concept of wave functions, quantization of energy. 

 To provide information on energy levels and probability of finding electron in 

particular region. 

 

    Teaching AIDS  : PPTs, Black board 

    Time Management of Class : 100 min. 

 

10 mins for taking attendance 

10 min for revision of previous class 

70 min for the lecture delivery 

10 min for doubts session 

 
 

 
Refer assignment-II & tutorial-II sheets. 
 

                                                                                 
                                                                                                  Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 06, 07,08    Duration of Lesson:  3 hr20 min 

 

Lesson Title: free electron theory (Drude & Lorentz, Sommerfeld), Bloch’s  theorem, Kronig-Penney 

model (Qualitative),E-K diagram, effective mass of electron, 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of free electron, periodic potential, effective 

mass  

 To familiarize students on free electron theories and K-P model. 

 To understand students the conduction of electrons in different materials. 

 To provide information on solution for kronig-penny model and E-K diagram. 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class: 200 min 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                                                      
                                                                                                     Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 09                                   Duration of Lesson:  50 min 

Lesson Title: origin of energy bands, classification of solids. 

 

Instructional / Lesson Objectives: 

 

 To make students understand origin of energy bands and classification of solids. 

 To familiarize students on conduction and valence bands, conductors, semiconductors 

and insulators. 

 To understand students the concept fermi level, acceptor and donor levels 

 To provide information on band structures of materials. 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class : 50 min 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets.                                                                 

 

                                                                                                          
                                                                                                             Signature of faculty                                          
 

 

 

LESSON PLAN (U-IIII) 
 

 

Lesson No: 01,02      Duration of Lesson:  2hr30 min 

 

Lesson Title: Intrinsic and extrinsic semiconductors, energy band diagrams, Hall effect 

 

Instructional / Lesson Objectives: 

 

 To make students understand Hall effect 

 To familiarize students on direct and indirect bandgap semiconductors  
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 To understand students the concept of doping to form intrinsic and extrinsic 

semiconductors. 

 To provide information on structure and applications of semiconductors 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class: 100 min 

 

 

10 mins for taking attendance 

20 for revision of previous class 

60 min for lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment-III & tutorial-III sheets. 

 
                                                                                                           

 

                                                                                                                                       
                                                                                                     Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 04    Duration of Lesson:  50 min 

 

Lesson Title: PN junction diode 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of diodes and biasing. 

 To familiarize students on formation and working  of pn junctions  

 To understand students the difference between forward and reverse bias. 

 To provide information on I- V Characteristics and applications of pn junction diode 

 

Teaching AIDS : PPTs, Black board 

Time Management of Class : 50 min 

 

 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-III & tutorial-III sheets. 

 

                                                                                                             
                                                                                                 Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 05,06    Duration of Lesson:  2hr 30 min 

 

Lesson Title: Zener diode, Bipolar junction transistor (BJT) 

 

Instructional / Lesson Objectives: 

 

 To make students understand difference between pn and zenar diode. 

 To familiarize students on functioning of n-p-n and p-n-p transistor. 

 To understand students the concept of different working regions in BJT. 

 To provide information on applications of diode and transistor. 

 

Teaching AIDS  : PPTs, Black board  

    

Time Management of Class : 150 min 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment-III & tutorial-III sheets. 
 

                                                                                                                                                                     
                                                                                                     Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 07,08      Duration of Lesson:  1hr 40 min 

 

Lesson Title:  LED and Photo diode 

 

Instructional / Lesson Objectives: 

 

 To make students understand construction and working of LED and photodiode.  

 To familiarize students on I-V characteristics of LED and photodiode. 

 To understand students the concept of electroluminescence and photovoltaic effect. 

 To provide information on applications of LED and Photodiode. 

 

   Teaching AIDS : PPTs, Black board 

   Time Management of Class : 100 min 

 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 
 
Refer assignment-III & tutorial-III sheets. 
 

                                                                                                                         
                                                                                                    Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 09                             Duration of Lesson:  50 min 

 

Lesson Title:  Solar Cell 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of photovoltaic effect and efficiency of solar 

cell’ 

 To familiarize students on construction and working of solar cell. 

 To understand students the difference between solar cell and photodiode. 

 To provide information on applications of solar cell. 

 

Teaching AIDS: PPTs, Black board 

Time Management of Class : 50 min. 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment-III & tutorial-III sheets. 

                                                                                                                                                             
                                                                                 Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 01, 02    Duration of Lesson:  2 hr 30 min 

 

Lesson Title: Nano science and Bottom-up fabrication: sol-gel, combustion methods 

 

Instructional / Lesson Objectives: 

 

 To make students understand the synthesis methods of nanomaterials 

 To familiarize students on nanoscale and significance of nanomaterials. 

 To understand students the concept of quantum confinement, surface to volume ratio 

 To provide information on sol-gel process and combustion methods.  

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 150 min 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment – IV & tutorial-IV sheets  

                                                                                                                                 
                                                                                                 Signature of  faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 03, 04      Duration of Lesson:  3 hr20 min 

 

Lesson Title: Top-down fabrication: ball milling, Physical vapor deposition (PVD) 

 

Instructional / Lesson Objectives: 

 

 To make students understand top down and bottom-up methods. 

 To familiarize students on ball milling and PVD 

 To understand students the concept of milling and vapor deposition. 

 To provide information on advantages, limitation and applications of the method. 

    Teaching AID  : PPTs, Black board  

 

    Time Management of Class : 200 min 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 
 

 
Refer assignment – IV & tutorial-IV sheets 
 

                                                               
                                                                                      Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 05     Duration of Lesson:  1hr30 MIN 

 

Lesson Title: Chemical vapor deposition (CVD) 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of CVD 

 To familiarize students on  procedure to synthesize nanomaterials.  

 To provide information on applications of CVD. 

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 50 min 

 

 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 

 
Refer assignment – IV & tutorial-IV sheets 

                                                                                         
                                                                                             Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 06, 07            Duration of Lesson:  1 hr 40 min 

 

Lesson Title: Characterization techniques – XRD, SEM 

 

Instructional / Lesson Objectives: 

 

 To make students understand significance of characterization of nanomaterials. 

 To familiarize students on characterization of nanomaterials using XRD and SEM  

 To understand students the analysis of XRD and SEM diagrams of nanomaterials. 

 To provide information on crystal structure analysis and morphological studies of 

nanomaterials. 

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 100 min 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 

 

 

 
Refer assignment – IV & tutorial-IV sheets 

                                                                                                 
                                                                                                     Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 08                Duration of Lesson:  50 min 

 

Lesson Title: Transmission Electron Microscope (TEM), Applications of nanomaterials 

 

Instructional / Lesson Objectives: 

 

 To make students understand the construction and working of TEM 

 To familiarize students on TEM image analysis 

 To understand students the concept of single crystal, polycrystalline and amorphous  

 To provide information on nanoparticle size distribution and defects in materials. 

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 50 min 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 
 

 
Refer assignment – IV & tutorial-IV sheets 

                                                                                
                                                                                                   Signature of faculty 
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LESSON PLAN (U-V) 
 

 

 Lesson No: 01,02    Duration of Lessons:  3hr 20 min 

 

Lesson Title: Interaction of radiation with matter & Einstein coefficients and their relations 

 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of absorption and stimulated emission  

 To familiarize students on interaction of matter with radiation. 

 To provide information on Einstein coefficients and relations. 

 

Teaching AIDS  : PPTs, Black board 

Time Management of Class : 200 min 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                           
                                                                                                       Signature of faculty 

 
 

 

 

 

LESSON PLAN (U-V) 
 

 

Lesson No: 03,04    Duration of Lesson:  1hr 40 min 

 

Lesson Title: Laser beam characteristics, Important components of laser-active medium, pumping 

source, optical  

Resonator, Construction and working principle- Nd: YAG laser, He-Ne laser 

 

Instructional / Lesson Objectives: 

 

 To make students understand working of laser 
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 To familiarize students on components of laser and  its functioning  

 To understand students the concept of population inversion and lasing action 

 To provide information on  Construction and working of Lasers. 

 

Teaching AIDS            : PPTs, Black board 

Time Management of Class :  100 min 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                         
                                                                                                    Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 05      Duration of Lesson:  1hr40 min 

 

Lesson Title: semiconductor laser and applications of laser,  

 

Instructional / Lesson Objectives: 

 

 To make students understand working of semiconductor laser. 

 To familiarize students on laser characteristics and applications 

 To provide information on applications of lasers in different fields. 

 

Teaching AIDS            : PPTs, Black board 

Time Management of Class : 100 min 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 
 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                         
                                                                                          Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 06, 07    Duration of Lesson:  2hr30 min 

 

Lesson Title: Introduction to optical fibers and classification 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of total internal reflection, acceptance angle 

and numerical aperture. 

 To familiarize students on construction and types of optical fibers. 

 To understand students, step and graded index fibers. 

 To provide information on advantages of optical fibers 

 

Teaching AIDS            : PPTs, Black board 

Time Management of Class : 150 min 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                       
                                                                                                     Signature of faculty 

 
  



 
Course File 

Department of Humanities and Sciences 

37 
 

 

 

 

LESSON PLAN (U-V) 
 

 

Lesson No: 08                     Duration of Lesson:  50 min 

 

Lesson Title: losses in optical fiber, optical fiber for communication system, applications of optical 

fiber. 
 

Instructional / Lesson Objectives: 

 

 To make students understand losses in optical fibers. 

 To familiarize students on communication systems in optical fibers. 

 To understand student applications of optical fibers 
 

 

Teaching AIDS            : PPTs, Black board 

Time Management of Class :50 min 

 

2 mins for taking attendance 

5 for revision of previous class 

35 min for lecture delivery 

08 min for doubts session 

 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                                                         
                                                                                                      Signature of faculty 
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COURSE SCHEDULE:(AI&ML-B) 

  

The Schedule for the whole Course / Subject is: 

S. No. Description 
Duration (Date) Total No. 

of Periods From To 

1. 

 

Unit-I: WAVE OPTICS 

Huygen’s principle, superposition of waves, interference, 

interference in thin films byReflection, Newton’s rings 

(theory & experiment), diffraction, types of diffraction, 

Farunhofer diffractionat single slit, plane diffraction gratings, 

resolving power of grating, polarization, polarization 

byreflection, polarization by double refraction, Nicol’s prism 

5.2.2024 22.2.2024 14 

2. 

 

Unit-II: QUANTUM PHYSICS AND SOLIDS 

Quantum Physics: blackbody radiation and Planck’s law 

(Qualitative), De Broglie hypothesis, Davisson– Germer 

experiment, Heisenberg uncertainty principle (Qualitative), 

Born interpretation of the wavefunction, time independent 

Schrodinger wave equation, particle in one dimensional 

potential box.Solids: free electron theory (Drude & Lorentz, 

Somerfield) (Qualitative), Bloch’s theorem, Kronig-Penney 

model (Qualitative), E-K diagram, effective mass of electron, 

origin of energy bands, 

classification of solids 

23.2.2024 12.3.2024 14 

3. 

 

Unit-III: SEMICONDUCTORS AND DEVICES 

Intrinsic and extrinsic semiconductors, energy band 

diagrams, Hall effect, direct and indirect band gap 

semiconductors, Formation of P-N junction diode, energy 

level diagram of P-N junction, V-I characteristics of P-N 

Junction, Zener diode and bipolar junction transistor (BJT), 

Construction, working and characteristics of LED, photo 

diode and solar cell 

16.3.2024 25.4.2024 10 

4. 

 

Unit-IV: NANOTECHNOLOGY 

Nano scale, quantum confinement, surface to volume ratio, 

bottom-up fabrication: sol-gel,combustion methods, top-

down fabrication: ball milling. physical vapor deposition 

(PVD),Chemical vapor deposition (CVD), Characterization 

techniques - XRD, SEM &TEM, applications of 

nanomaterials 

26.4.2024 4.5.2024 12 

5. 

 

Unit-V: LASER AND FIBER OPTICS 

Lasers: Interaction of radiation with matter: Absorption, 

Spontaneous emission and stimulated emissio,Einstein 

coefficients and their relations, Laser beam characteristics, 

important components of laser-active medium, pumping 

6.5.2024 11.6.2024 14 
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source, optical resonator, Construction and working 

principle- Nd:YAG laser, He-Ne laser, semiconductor laser, 

applications of laser. 

Fiber Optics: Introduction to optical fiber, advantages of 

optical fibers, total internal reflection,construction of optical 

fiber, acceptance angle, numerical aperture, classification of 

optical fibers- stepindex and graded index optical fiber, 

losses in optical fiber, optical fiber for communication 

system,applications of optical fiber. 
 

Total No. of Instructional periods available for the course: 64 Hours + 2hr (Mid-I Exam) 

 

SCHEDULE OF INSTRUCTIONS - COURSE PLAN:(AI&ML-B) 
 

Unit 

No. 

Lesson 

No. 
Date 

No. of 

Periods 
Topics / Sub-Topics 

Objectives & 

Outcomes 
Nos. 

References 

(Textbook, Journal) 

1. 

1 

8.2.2024 

9.2.2024 
 

2 
Course Introduction, 

Huygen’s principle 

1 

1 

A.K. Katiyar,C.K.Pandey 

Engineering Physics 2/e 
Wiley India Pvt Ltd., 2017 

2 
12.2.2024 
13.2.2024 

2 
superposition of waves, 
Interference 

1 

1 

 

A.K. Katiyar,C.K.Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

3 

14.2.2024 

15.2.2024 
16.3.2024 

3 

Interference in thin films by   

Reflection,Newton’s rings 

(theory & experiment), 

 

1 

1 

A.K. Katiyar,C.K.Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

4 17.2.2024 1 
diffraction, types of 

diffraction 
1 
1 

A.K. Katiyar,C.K.Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

5 
19.2.2024 

 
2 

Fraunhofer diffraction at 
single slit, 

plane diffraction gratings 

1 

1 

A.K. Katiyar,C.K.Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

6 20.2.2024 1 
resolving power of grating, 

 

1 

 

A.K. Katiyar,C.K.Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

7 21.2.2024 1 

polarization, polarization by 

reflection,polarization by 
double refraction 

1 

 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson,2019 

8 22.2.2024 2 Nicol’s prism 
1 
1 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

2. 

1 
23.2.2024 
24.2.2024 

2 

blackbody radiation and 

Planck’s law (Qualitative), 
De Broglie hypothesis, 

2 
2 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

2 26.2.2024 1 
Davisson – Germer 

experiment 

2 

2 

A.K. Katiyar,C.K.Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

3 27.2.2024 1 

Heisenberg uncertainty 
principle (Qualitative), Born 

interpretation of the wave 

function 

2 

2 

A.K. Katiyar,C.K.Pandey 
Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 
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4 28.2.2024 1 

time independent 

Schrodinger  

wave equation 

2 
2 

A.K. Katiyar,C.K.Pandey 

Engineering Physics 2/e 

Wiley India Pvt Ltd., 2017 

5 
29.2.2024 

1.3.2024 
2 

particle in one dimensional 

potential box. 

2 

2 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 

Chand, 11/e2019 

6 
2.3.2024 

5.3.2024 
2 

free electron theory (Drude 

& Lorentz, Sommerfeld) 

2 

2 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 

Chand, 11/e2019 

7 
6.3.2024 

11.3.2024 
2 

Bloch’s  
theorem, Kronig-Penney 

model (Qualitative), 

2 

2 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 
Chand, 11/e2019 

8 12.3.2024 1 
E-K diagram, effective mass 

of electron, 

2 

2 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 
Chand, 11/e2019 

9 
14.3.2024 

15.3.2024 
1 

origin of energy bands,  

classification of solids. 

2 

2 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 
Chand, 11/e2019 

 

3. 

1 
16.3.2024 

19.3.2024 
1 

Intrinsic and extrinsic 

semiconductors, energy 
band diagrams, direct and 

indirect band gap 

semiconductors 

3 

3 

M. N. Avadhanulu, A Text 

book 
ofEngineeringPhysics”S. 

Chand, 11/e2019 

2 27.3.2024 1 Hall effect 
3 

3 

M. N. Avadhanulu, A Text 
book 

ofEngineeringPhysics”S. 

Chand, 11/e2019 

3 
30.3.2024 

 
1 Revision 

1,2.3 

1,2,3 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 

Chand, 11/e2019 

 1.4.2024 2 Mid-I Exam 

4 10.4.2023 1 PN junction diode 
3 

3 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 
Chand, 11/e2019 

5 23.4.2024 1 Zener diode 
3 

3 

M. N. Avadhanulu, A Text 

book 

ofEngineeringPhysics”S. 
Chand,11/e2019 

6 24.4.2024 2 
bipolar junction transistor 

(BJT) 

3 

3 

M. N. Avadhanulu, A Text 

book ofEngineeringPhysics” 
S. Chand,11/e2019 

7 25.4.2024 1 
Construction, working and 
characteristics of LED 

3 
3 

M. N. Avadhanulu, A Text 

book ofEngineeringPhysics” 

S. Chand,11/e2019 

8 26.4.2024 1 Construction, working and 3 M. N. Avadhanulu, A Text 
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characteristics of photo 

diode 

3 book ofEngineeringPhysics” 

S. Chand,11/e2019 

9 26.4.2024 1 
Construction, working and 

characteristics of solar cell 
3 

3 

M. N. Avadhanulu, A Text 
book ofEngineeringPhysics” 

S. Chand,11/e2019 

4 

1 27.4.2024 2 

Nanoscale, quantum 

confinement, surface to 
volume ratio, 

4 

4 

M. N. Avadhanulu, A Text 

book ofEngineeringPhysics” 
S. Chand,11/e2019 

2 29.4.2024 2 
Bottom-up fabrication: sol 
gel,combustion methods 

4 
4 

M. N. Avadhanulu, A Text 

book ofEngineeringPhysics” 

S. Chand,11/e2019 

3 30.4.2024 2 
Top-down fabrication: ball 

milling 
4 
4 

M. N. Avadhanulu, A Text 

book ofEngineeringPhysics” 

S. Chand, 11/e 2019 

4 1.5.25024 2 
Physical vapor deposition  

(PVD) 

4 

4 

M. N. Avadhanulu, A Text 
book ofEngineeringPhysics” 

S. Chand, 11/e 2019 

5 3.5.2024 1 
Chemical vapor deposition 

(CVD) 

4 

4 

M. N. Avadhanulu, A Text 
book ofEngineeringPhysics” 

S. Chand, 11th Edition 2019 

6 3.5.2024 1 
Characterization techniques 
- XRD 

4 
4 

M. N. Avadhanulu, A Text 

book 
ofEngineeringPhysics”S. 

Chand, 11th 2019 

7 4.5.2024 1 
Scanning Electron 
Microscope (SEM) 

4 
4 

M. N. Avadhanulu, A Text 

book 
ofEngineeringPhysics”S. 

Chand, 11/e, 2019 

8 4.5.2024 1 

Transmission Electron 
Microscope (TEM), 

Applications of 

nanomaterials 

4 

4 

M. N. Avadhanulu, A Text 
book 

ofEngineeringPhysics”S. 

Chand, 11/e, 2019 

5 

1 6.5.2024 2 

Interaction of radiation with 
matter: Absorption, 

Spontaneous emission and  

stimulated emission, 

5 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

2 7.5.2024 2 
Einstein coefficients and 
their relations 

Laser beamcharacteristics 

5 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

3 8.5.2024 1 

Important components of 
laser-active medium, 

pumping source, optical  

resonator 

5 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

4 9.5.2024 1 
Construction and working 
principle- Nd:YAG 

laser,He-Ne laser 

5 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

5 9.5.2024 2 

semiconductor 

laserapplications of laser, 
Introduction to optical fiber 

advantages of optical fibers 

5 
5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 
Physics, Pearson,2019 

6 10.5.2024 1 
total internal reflection 

construction of optical fiber 

5 

5 

Shatendra Sharma and 
Jyotsna Sharma, Engineering 

Physics, Pearson,2019 
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7 
4.6.2024 

5.6.2024 
2 

acceptance angle, 
numerical aperture, 
classification of optical 
fibers- step index and 
graded index optical fiber 

5 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson,2019 

8 
6.06.2024 

11.6.2024 
3 

losses in  optical fiber, 

optical fiber for 

communication system, 
applications of optical fiber. 

1, 2 

1, 2 

Shatendra Sharma and 

Jyotsna Sharma, Engineering 

Physics, Pearson,2019 
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1. Ensure that all topics specified in the course are mentioned. 
2. Additional topics covered, if any, may also be specified in bold. 
3. Mention the corresponding course objective and outcome numbers against each topic. 

 
 

 

LESSON PLAN (U-I) 
 

 

Lesson No: 01, 02    Duration of Lessons:  3hr20 min 

 

Lesson Title: Interference 

 

Instructional / Lesson Objectives: 

 

 To make students understand course structure and phenomenon of wave optics 

 To familiarize students on wave fronts and generation of interference 

 To understand students the concept of interference. 

 To provide information on conditions for interference. 

 

Teaching AIDS :PPTs, Black board 

 

Time Management of Class :200 minutes 

 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 
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Refer assignment – I & tutorial-I sheets                                                                    

                                                                                                                                        
                                                                                                                      Signature of faculty 

 
 

 

 

 

LESSON PLAN (U-I) 
 

 

Lesson No: 03, 04      Duration of Lesson:  3 hr20 min 

 

Lesson Title: Interference anddiffraction 

 

 

Instructional / Lesson Objectives: 

 

 To make students understand formation of Newton rings and interference in thin films 

 To familiarize students on formation of interference pattern 

 To understand students the concept of diffraction. 

 To provide information on types of diffraction and daily life examples. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Clas:200 minutes 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 
 

 

Refer assignment – I & tutorial-I sheets                                                                   
                                                                                                             Signature of faculty 
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LESSON PLAN (U-I) 
 

 

Lesson No: 05, 06    Duration of Lesson:  2 hr30 min 

 

Lesson Title: Diffraction &Polarization 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of resolving power and polarization. 

 To familiarize students on single slit and diffraction gratings. 

 To understand students the diffraction at single slit &resolving power of grating. 

 To provide information on methods of generation of polarized light 

 

Teaching AIDS :PPTs, Black board 

 

Time Management of Class : 150 min. 

 

 

10 mins for taking attendance 

20 for revision of previous class 

100 min for lecture delivery 

20 min for doubts session 

 

 
Refer assignment – I & tutorial-I sheets 

                                                                                                                           
                                                                                                                   Signature of faculty 
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LESSON PLAN (U-I) 
 

 

Lesson No: 07,08    Duration of Lesson:  2hr30 min 

 

Lesson Title: Nicol’s prism 

 

Instructional / Lesson Objectives: 

 

 To make students understand working and applications of Nicol’s prism. 

 To familiarize students on polarization methods  

 To understand students the concept of double refraction and total internal reflection 

 To provide information on applications of polarizers. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 150 min 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 

 
Refer assignment – I & tutorial-I sheets 

                                                                                                                             
                                                                                                                    Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 01,02    Duration of Lesson:  1hr30 MIN 

Lesson Title: blackbody radiation&Davisson – Germer experiment, 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of black body radiation& dual nature of 

matter. 

 To familiarize students on plank’s law, de Broglie hypothesis  

 To understand students’limitations of classical physics and dual nature of matter  

 To provide information on Davission - Germer experiment 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 150 min. 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                       
                                                                                                                Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 03,04    Duration of Lesson:  1hr40 min. 

 

Lesson Title: Heisenberg uncertainty principle(Qualitative), Born interpretation of the wave 

function,time independent Schrodinger wave equation. 

 

Instructional / Lesson Objectives: 

 

 To make students understand Heisenberg uncertainty principle and TISWE. 

 To familiarize students on HUP and TISEW. 

 To understand students the concept of uncertainty and probability density of wave 

functions. 

 To provide information on wave functions and TISWE. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 100 min. 

 

10 mins for taking attendance 

10 min for revision of previous class 

70 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                  
                                                                                                          Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 05      Duration of Lesson:  1hr 40 min. 

 

Lesson Title: particle in one dimensional potential box. 

 

Instructional / Lesson Objectives: 

 

 To make students understand potential in quantum mechanics  

 To familiarize students on one dimensional box and its significance. 

 To understand students the concept of wave functions, quantization of energy. 

 To provide information on energy levels and probability of finding electron in 

particular region. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 100 min. 

 

10 mins for taking attendance 

10 min for revision of previous class 

70 min for the lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment-II & tutorial-II sheets.                                                                     

                                                                                                                           Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 06, 07,08    Duration of Lesson:  3 hr20 min 

 

Lesson Title: free electron theory (Drude & Lorentz, Sommerfeld), Bloch’s theorem, Kronig-Penney 

model (Qualitative),E-K diagram, effective mass of electron, 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of free electron, periodic potential, effective 

mass  

 To familiarize students on free electron theories and K-P model. 

 To understand students the conduction of electrons in different materials. 

 To provide information on solution for kronig-penny model and E-K diagram. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 200 min 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                              
                                                                                                                     Signature of faculty 
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LESSON PLAN (U-II) 
 

 

Lesson No: 09    Duration of Lesson:  50 min 

Lesson Title: origin of energy bands, classification of solids. 

 

Instructional / Lesson Objectives: 

 

 To make students understand origin of energy bands and classification of solids. 

 To familiarize students on conduction and valence bands, conductors, semiconductors 

and insulators. 

 To understand students the concept fermi level, acceptor and donor levels 

 To provide information on band structures of materials. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 50 min 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-II & tutorial-II sheets. 

                                                                                                                         
                                                                                                                    Signature of faculty 
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LESSON PLAN (U-IIII) 
 

 

Lesson No: 01,02      Duration of Lesson:  2hr30 min 

 

Lesson Title: Intrinsic and extrinsic semiconductors, energy band diagrams,Hall effect 

 

Instructional / Lesson Objectives: 

 

 To make students understand Hall effect 

 To familiarize students on direct and indirect bandgap semiconductors  

 To understand students the concept of doping to form intrinsic and extrinsic 

semiconductors. 

 To provide information on structure and applications of semiconductors 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 100 min 

 

 

10 mins for taking attendance 

20 for revision of previous class 

60 min for lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment-III & tutorial-III sheets.                                                                    

                                                                                                                                              
                                                                                                                       Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No:04    Duration of Lesson:  50 min 

 

Lesson Title: pn junction diode 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of diodes and biasing. 

 To familiarize students on formation and working  ofpn junctions  

 To understand students the difference between forward and reverse bias. 

 To provide information on I- V Characteristics and applications of pn junction diode 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 50 min 

 

 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 
Refer assignment-III & tutorial-III sheets. 

                                                                                                                             
                                                                                                                      Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 05,06    Duration of Lesson:  2hr30 min 

 

Lesson Title: Zener diode, Bipolar junction transistor (BJT) 

 

Instructional / Lesson Objectives: 

 

 To make students understand difference between pn and zenar diode. 

 To familiarize students on functioning of n-p-n and p-n-p transistor. 

 To understand students the concept of different working regions in BJT. 

 To provide information on applications of diode and transistor. 

 

Teaching AIDS :PPTs, Black board 

 

Time Management of Class : 150 min 

 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment-III & tutorial-III sheets. 

                                                                                                                           
                                                                                                                      Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 07,08      Duration of Lesson:  1hr 40 min 

 

Lesson Title:  LED and Photo diode 

 

Instructional / Lesson Objectives: 

 

 To make students understand construction and working of LED and photodiode. 

 To familiarize students on I-V characteristics of LED and photodiode. 

 To understand students the concept of electroluminescence and photovoltaic effect. 

 To provide information on applications of LED and Photodiode. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 100 min 

 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 
 
Refer assignment-III & tutorial-III sheets. 

                                                                                                                      
                                                                                                                Signature of faculty 
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LESSON PLAN (U-III) 
 

 

Lesson No: 09    Duration of Lesson:  50 min 

 

Lesson Title: Solar Cell 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of photovoltaic effect and efficiency of solar 

cell’ 

 To familiarize students on construction and working of solarcell. 

 To understand students the difference between solar cell and photodiode. 

 To provide information on applications of solar cell. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 50 min. 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment-III & tutorial-III sheets. 

                                                                                                                                         
                                                                                                                      Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 01, 02    Duration of Lesson:  2 hr30 min 

 

Lesson Title: Nano science and Bottom-up fabrication: sol-gel, combustion methods 

 

Instructional / Lesson Objectives: 

 

 To make students understand the synthesis methods of nanomaterials 

 To familiarize students on nanoscale and significance of nanomaterials. 

 To understand students the concept ofquantum confinement, surface to volume ratio 

 To provide information on sol-gel process and combustion methods. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 150 min 

 

5 mins for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment – IV& tutorial-IV sheets 

                                                                                                                          
                                                                                                       Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 03, 04      Duration of Lesson:  3 hr20 min 

 

Lesson Title: Top-down fabrication: ball milling, Physical vapor deposition (PVD) 

 

Instructional / Lesson Objectives: 

 

 To make students understand top down and bottom-up methods. 

 To familiarize students on ball milling and PVD 

 To understand students the concept of milling and vapor deposition. 

 To provide information on advantages, limitation and applications of the method. 

Teaching AIDS :PPTs, Black board 

 

Time Management of Class : 200 min 

 

15 mins for taking attendance 

15 mins for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 
 

 
Refer assignment – IV & tutorial-IV sheets  

                                                                                                                                        
                                                                                                                    Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 05     Duration of Lesson:  1hr30 MIN 

 

Lesson Title: Chemical vapor deposition (CVD) 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of CVD 

 To familiarize students on  procedure to synthesize nanomaterials.  

 To provide information on applications of CVD. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 50 min 

 

 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 

 

 

 
Refer assignment – IV & tutorial-IV sheets 

                                                                                                                                 
                                                                                                                Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No: 06, 07    Duration of Lesson:  1 hr40 min 

 

Lesson Title: Characterization techniques – XRD, SEM 

 

Instructional / Lesson Objectives: 

 

 To make students understand significance of characterization of nanomaterials. 

 To familiarize students on characterization of nanomaterials usingXRD and SEM  

 To understand students the analysis of XRD and SEM diagrams of nanomaterials. 

 To provide information on crystal structure analysis and morphological studies of 

nanomaterials. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 100 min 

 

10 mins for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 

 

 

 
Refer assignment – IV & tutorial-IV sheets 

                                                                                                                                       
                                                                                                                   Signature of faculty 
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LESSON PLAN (U-IV) 
 

 

Lesson No:08      Duration of Lesson:  50 min 

 

Lesson Title: Transmission Electron Microscope (TEM), Applications of nanomaterials 

 

Instructional / Lesson Objectives: 

 

 To make students understand the construction and working of TEM 

 To familiarize students on TEM image analysis 

 To understand students the concept of single crystal, polycrystalline and amorphous  

 To provide information on nanoparticle size distribution and defects in materials. 

 

Teaching AIDS :PPTs, Black board 

Time Management of Class : 50 min 

5 mins for taking attendance 

5 mins for previous lecture 

30 min for the lecture delivery 

10 min for doubts session 

 
 

 

Refer assignment – IV & tutorial-IV sheets                                                        
                                                                                        Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 01,02    Duration of Lessons:  3hr 20 min 

 

Lesson Title: Interaction of radiation with matter& Einstein coefficients and their relations 

 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of absorption and stimulated emission  

 To familiarize students on interaction of matter with radiation. 

 To provide information on Einstein coefficients and relations. 

 

Teaching AIDS:PPTs, Black board 

Time Management of Class : 200 min 

 

15 min for taking attendance 

15 min for previous lecture 

150 min for the lecture delivery 

20 min for doubts session 

 

 
Refer assignment- V& tutorial-V sheets. 

                                                                                                                   
                                                                                                            Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 03,04    Duration of Lesson:  1hr40 min 

 

Lesson Title: Laser beam characteristics, Important components of laser-active medium, pumping 

source, optical  

Resonator,Construction and working principle- Nd:YAG laser, He-Ne laser 

 

Instructional / Lesson Objectives: 

 

 To make students understand working of laser 

 To familiarize students on components of laser and  its functioning  

 To understand students the concept of population inversion and lasing action 

 To provide information on Construction and working of Lasers. 

 

Teaching AIDS:PPTs, Black board 

Time Management of Class:100 min 

 

10 min for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                                       
                                                                                                               Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 05      Duration of Lesson:  1hr40 min 

 

Lesson Title: semiconductor laser and applications of laser,  

 

Instructional / Lesson Objectives: 

 

 To make students understand working of semiconductor laser. 

 To familiarize students on laser characteristics and applications 

 To provide information on applications of lasers in different fields. 

 

Teaching AIDS: PPTs, Black board 

Time Management of Class : 100 min 

 

10 min for taking attendance 

15 for revision of previous class 

60 min for lecture delivery 

15 min for doubts session 

 
 
 

Refer assignment- V & tutorial-V sheets.                                                                
                                                                                               Signature of faculty 
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LESSON PLAN (U-V) 
 

 

Lesson No: 06, 07    Duration of Lesson:  2hr30 min 

 

Lesson Title: Introduction to optical fibers and classification 

 

Instructional / Lesson Objectives: 

 

 To make students understand the concept of total internal reflection, acceptance angle 

and numerical aperture. 

 To familiarize students on construction and types of optical fibers. 

 To understand students,step and graded index fibers. 

 To provide information on advantages of optical fibers 

 

Teaching AIDS: PPTs, Black board 

Time Management of Class: 150 min 

 

5 min for taking attendance 

10 min for revision of previous class. 

120 min for the lecture delivery 

15 min for doubts session 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                                           
                                                                                                                       Signature of faculty 

 
  



 
Course File 

Department of Humanities and Sciences 

65 
 

 

 

LESSON PLAN (U-V) 
 

 

Lesson No: 08   Duration of Lesson:  1hr 90 min 

 

Lesson Title: losses in optical fiber, optical fiber for communication system, applications of optical 

fiber. 
 

Instructional / Lesson Objectives: 

 

 To make students understand losses in optical fibers. 

 To familiarize students on communication systems in optical fibers. 

 To understand student applications of optical fibers 
 

 

Teaching AIDS:PPTs, Black board 

Time Management of Class:150 min 

 

10 min for taking attendance 

25 for revision of previous class 

90 min for lecture delivery 

25 min for doubts session 

 

 

 
Refer assignment- V & tutorial-V sheets. 

                                                                                                                                
                                                                                                                   Signature of faculty 
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ASSIGNMENT – 1 
 

 

This Assignment corresponds to Unit No. 1       

            

 

Question 

No. 
Question 

Objective 

No. 

Outcome 

No. 

1 

Demonstrate Newton’s rings Experiment with neat diagram 

and derive expression for calculation of radius of curvature of 

Plano convex lens. 

1 1 

2 
Explain construction and working of Nicol prism   and 

mention its applications. 
1 1 

3 
Apply the concept of path difference to explain the bright and 

dark conditions of Interference in thin films by reflection.    
1 1 

 

 

 

 

 

 

                                                                                                    
Signature of HOD       Signature of faculty 

 

Date:05-02-2024       Date:05-02-2024 
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ASSIGNMENT – 2 

 

 

This Assignment corresponds to Unit No. 2       

 

 

Question 

No. 
Question 

Objective 

No. 

Outcome 

No. 

1 
Develop expression for one dimensional Schrödinger time 

independent wave equation. 
2 2 

2 Explain Kronig-Penny model with neat diagram 2 2 

3 
Demonstrate Davisson-Germer experiment with neat 

diagram mention its significance. 
2 2 

 

 

 

           

 

                                                                                      
Signature of HOD       Signature of faculty 

 

Date:05-02-2024       Date: 05-02-2024 
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ASSIGNMENT – 3 
 

 

This Assignment corresponds to Unit No. 3       

 

Question 

No. 
Question 

Objective 

No. 

Outcome 

No. 

1 
what is Hall Effect and develop an expression for Hall 

coefficient (note illustrate with neat diagram. 
3 3 

2 
Explain the V-I characteristics of P-N junction diode in 

forward and reverse bias conditions. 
3 3 

       

 

 

 

                              

                                                                                     
Signature of HOD       Signature of faculty 
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ASSIGNMENT – 4 
 

 

This Assignment corresponds to Unit No. 4       

 

 

Question 

No. 
Question 

Objective 

No. 

Outcome 

No. 

1 
Explain sol-gel method to synthesis nanomaterials with neat 

schematic diagram. 
4 4 

2 
Explain synthesis of nanomaterials by using Ball milling with 

neat sketch and write its applications. 
4 4 

3 

What is the principle behind the Transmission of Electron 

Microscope? Explain construction and working of TEM with 

neat sketch.   

4 4 

 

 

 

                                   

                                                                                       
Signature of HOD              Signature of faculty 
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ASSIGNMENT – 5 
 

 

This Assignment corresponds to Unit No. 5       

 

 

Question 

No. 
Question 

Objective 

No. 

Outcome 

No. 

1 Solve Einstein coefficients to demonstrate lasing action. 4 4 

2 
Analyze the operation of He-Ne Laser system using a neat 

energy level diagram 
4 4 

3 
Explain acceptance angle and deduce the expression for 

numerical aperture. 
4 4 

 

 

 

 

                                                                                      
Signature of HOD       Signature of faculty 
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TUTORIAL – 1 
 

This tutorial corresponds to Unit No. 1 (Objective Nos.: 1, Outcome Nos.: 1) 

      

            

Q1. 1 The phenomena of interference of light have proved  

A) Wave nature B) Particle nature C) Wave and Particle nature D) None of the above 

Q2. What is the phase difference between two points situated on a wave front?  

A) π/2                B) 2π                    C) π D) 0 

Q3. In Newton's Ring experiments, the diameter of dark rings is proportional to  

A) Odd Natural numbers    B) Natural Number  

    C) Even Natural Number D) Square root of natural number 

Q4. Significant diffraction of x-rays can be obtained  

A) by a single slit B) by a double slit  C) by a diffraction D) by an atomic crystal 

Q5.Polarised light can be produced by  

A) reflection B) refraction C) Double refraction D) All of these 
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TUTORIAL – 2 
 

 

This tutorial corresponds to Unit No. 2 (Objective Nos.: 2, Outcome Nos.: 2)  

  

            

Q1. Dual nature [particle and wave] of matter was proposed by  

A) de Broglie B) Planck  C) Einstein D) Newton 

 

Q2. Which of the following phenomena cannot be explained by the classical theory?  

A) Photoelectric effect B) Compton effect  C) Raman effect D) All the above  

 

Q3. To electron gas, which of the following statistics is applicable?  

A) Maxwell–Boltzmann B) Bose–Einstein  C) Fermi–Dirac D) Stefan–Hawking 

 

Q4.The Kronig–Penney model is based on the assumption  

A) Electrons move in a periodic potential field C) Electrons move in a zero potential field  

B) Electrons move in a constant potential field D) Electrons move with constant potential 

energy 

 

Q5.Classical free electron theory failed to explain  

A) Specific heat of metals B) Thermionic emission C) Magnetic susceptibility of metals D) 

All the above 

                    

                                                                                          
Signature of HOD       Signature of faculty 
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TUTORIAL SHEET – 3 
 

 

This tutorial corresponds to Unit No. 3 (Objective Nos.: 3, Outcome Nos.: 3) 

            

Q1.Pure semiconductor behaves as an insulator at  

A) 273 K       B) -273 K       C) 0 K D) None of these 

Q2 N-type semiconductor is formed by adding ………… impurity atoms to a pure  

semiconductor  

A) trivalent B) penta valent  C) zero valent D) tetra valent 

 

Q3. Which type of semiconductor material has negative Hall coefficient  

 A) p-type       B) n-type    C) intrinsic    D) None of these 

 

Q4.Which of the following devices convert light energy to electric energy?  

A) LED                 B) Semiconductor laser            C) Solar cells D) Optical fibers 

 

Q5.The main application of a Photodiode is  

A) Light sensing B) Power regulation C) Signal amplification D) Energy storage 
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TUTORIAL – 4 

 

This tutorial corresponds to Unit No. 4 (Objective Nos.: 4, Outcome Nos.: 4) 

            

Q1.Quantum dot is an example of  

A) one-dimensional nanomaterial C) two-dimensional nanomaterial  

B) three-dimensional nanomaterial D) zero-dimensional nanomaterial 

Q2. For a cubic nano particle of side ‘a’, surface area to volume ratio is given by  

A) 3/ a B) 5/ a  C) 4/ a D) 6/ a 

Q3. Crystal structure of nano materials is known by  

A) XRD B) CVD  C) SEM D) PVD 

 

Q4.The size range of nano material is  

A) 1 to 100 Å B) 1 to 100 nm  C) 1 to 100 mm D) 1 to 100 µm 

 

Q5.What is the standard form of TEM  

A) Transmission Electron Microscope C) Transceiver Electrical Microscope  

B) Transformer Electrode Microscope D) None of the above 
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TUTORIAL SHEET – 5 
 

 

This tutorial corresponds to Unit No. 5 (Objective Nos.: 5, Outcome Nos.: 5) 

            

Q1. Laser has a high degree of  

A) mono chromacityB) coherence  C) intensity D) All of these 

Q2. Numerical aperture represents __________ capacity of a optical fiber.  

A) light gathering B) light dissipation  C) heat dissipation D) heat dissipation 

Q3. Pick out the losses present in the optical communication system  

A) absorption losses B) scattering losses  C) distortion losses D) All of these 

 

Q4.Population inversion cannot be achieved by  

A) optical pumping B) chemical reaction  C) electric discharge D) thermal process 

 

Q5.In He–Ne laser, the ratio of He and Ne in gas mixture is  

A) 1:10                        B) 10:1                      C) 20:1 D) 1:20 
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EVALUATION STRATEGY 

     
 

Target (s) 

a. Percentage of Pass: 85% 

Assessment Method (s) (Maximum Marks for evaluation are defined in the Academic Regulations) 

a. Daily Attendance 

b. Assignments 

c. Online Quiz  

d. Continuous Internal Assessment 

e. Semester / End Examination 

List out any new topic(s) or any innovation you would like to introduce in teaching the 

subjects in this semester 

Case Study of any one existing application 
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COURSE COMPLETION STATUS: (AI&ML-A) 
 

 

Actual Date of Completion & Remarks if any 

 

Units Remarks 
Objective No.  

Achieved 

Outcome No. 

Achieved 

Unit 1 completed on 27.02.2024 1 1 

Unit 2 completed on 15.03.2024 2 2 

Unit 3 completed on 25.04.2024 3 3 

Unit 4 completed on 07.05.2024 4 4 

Unit 5 completed on 07.06.2024 5 5 
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COURSE COMPLETION STATUS:(AI&ML-B) 
 

 

Actual Date of Completion & Remarks if any 

 

Units Remarks 
Objective No.  

Achieved 

Outcome No. 

Achieved 

Unit 1 completed on 22.02.2024 1 1 

Unit 2 completed on 15.03.2024 2 2 

Unit 3 completed on 26.04.2024 3 3 

Unit 4 completed on 04.05.2024 4 4 

Unit 5 completed on 11.06.2024 5 5 
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Mappings 

 

1. Course Objectives-Course Outcomes Relationship Matrix 
(Indicate the relationships by mark “X”) 

 

          Course-Outcomes 

 

Course-Objectives 
1 2 3 4 5 

1 H  M   

2  H    

3   H   

4    H  

5     H 

 

 

2. Course Outcomes-Program Outcomes (POs) & PSOs Relationship Matrix 
(Indicate the relationships by mark “X”) 

P-

Outcomes 

 

C-

Outcomes 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 

PO-

8 

PO-

9 

PO-

10 

PO-

11 

PO-

12 

PSO 

1 

PSO 

2 

1 H   M           

2 M H M            

3 H              

4 M L M L           

5 H L  M M          

 
 H-HIGH M-MODERATE L-LOW 
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Rubric for Evaluation 

 
 

Performance 

Criteria 

Unsatisfactory Developing Satisfactory Exemplary 

1 2 3 4 

Research & 

Gather 

Information 

Does not collect any 

information that 

relates to the topic 

Collects very little 

information some 

relates to the topic 

Collects some 

basic Information 

most relates to the 

topic 

Collects a great deal of 

Information all relates to the 

topic 

Fulfill team 

role’s duty 

Does not perform 

any duties of 

assigned team role. 

Performs very little 

duties. 

Performs nearly all 

duties. 

Performs all duties of 

assigned team role. 

Share 

Equally 

Always relies on 

others to do the 

work. 

Rarely does the 

assigned work - often 

needs reminding. 

Usually does the 

assigned work - 

rarely needs 

reminding. 

Always does the assigned 

work without having to be 

reminded 

Listen to 

other team 

mates 

Is always talking—

never allows anyone 

else to speak. 

Usually doing most 

of the talking-- rarely 

allows others to 

speak. 

Listens, but 

sometimes talks 

too much. 

Listens and speaks a fair 

amount. 
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Internal Marks :(AI&ML-A) 

Continuous Internal Assessment (R-22) 

Programme: B.Tech. (CSE AI-ML) Year: I       Course: Theory        A.Y: 2023-24 

Course: Applied Physics  Section:    A                 Faculty Name:  Dr. RameshBabu Kunchala 

S. No Roll No 
MID-I 

(35M) 

MID-II 

(35M) 

Avg. of MID 

I & II 

Viva-

Voce/Poster 

Presentation 

(5M) 

Total 

Marks (40) 

1 23C11A6601 15 AB 8 2 10 

2 23C11A6602 14 11 13 2 15 

3 23C11A6603 20 24 22 4 26 

4 23C11A6604 35 35 35 5 40 

5 23C11A6605 15 21 18 4 22 

6 23C11A6606 18 21 20 4 24 

7 23C11A6607 35 26 31 5 36 

8 23C11A6608 14 AB 07 AB 08 

9 23C11A6609 31 31 31 5 36 

10 23C11A6610 20 23 22 4 26 

11 23C11A6611 26 30 28 AB 28 

12 23C11A6612 AB AB AB AB AB 

13 23C11A6613 35 35 35 5 40 

14 23C11A6614 22 27 25 5 30 

15 23C11A6615 17 28 23 AB 23 

16 23C11A6616 14 14 14 3 17 

17 23C11A6617 7 10 9 5 14 

18 23C11A6618 13 20 17 2 19 
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19 23C11A6619 14 23 18 5 23 

20 23C11A6620 17 23 20 5 25 

21 23C11A6622 13 31 22 4 26 

22 23C11A6623 19 23 21 4 25 

23 23C11A6624 22 27 25 5 30 

24 23C11A6625 15 15 15 3 18 

25 23C11A6627 5 16 11 5 16 

26 23C11A6628 15 20 18 3 21 

27 23C11A6629 33 34 34 5 39 

28 23C11A6630 15 20 18 3 21 

29 23C11A6631 17 14 16 2 18 

30 23C11A6632 16 19 18 3 21 

31 23C11A6633 23 26 25 5 30 

32 23C11A6634 25 28 27 5 32 

33 23C11A6635 13 21 17 3 20 

34 23C11A6636 13 16 15 4 19 

35 23C11A6637 14 20 17 3 20 

36 23C11A6638 13 14 14 3 17 

37 23C11A6639 26 27 27 5 32 

38 23C11A6640 31 30 31 5 36 

39 23C11A6641 34 27 31 5 36 

40 23C11A6642 22 27 25 5 30 

41 23C11A6643 23 19 21 5 26 

42 23C11A6644 29 28 29 5 34 

43 23C11A6645  29 21 25 4 29 

44 23C11A6646 21 14 18 AB 18 
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45 23C11A6647 25 27 26 4 30 

46 23C11A6648 18 21 20 5 25 

47 23C11A6649 27 29 28 5 33 

48 23C11A6650 26 30 28 5 33 

49 23C11A6651 16 18 17 5 22 

50 23C11A6652 31 35 33 5 38 

51 23C11A6653 19 23 21 4 25 

52 23C11A6654 27 27 27 4 31 

53 23C11A6655 30 25 28 5 33 

54 23C11A6656 24 29 27 5 32 

55 23C11A6657 17 19 18 3 21 

56 23C11A6658 27 35 31 5 36 

57 23C11A6659 24 21 23 4 27 

58 23C11A6660 19 22 21 4 25 

59 23C11A6661 20 21 21 4 25 

60 23C11A6662 21 24 23 4 27 

61 23C11A6663 26 35 31 5 36 

62 23C11A6664 16 19 18 3 21 

  

No. of Absentees:  01     

Total Strength:   62                                                                                                    

Signature of Faculty 

 

 

 



 
Course File 

Department of Humanities and Sciences 

88 
 

 

Internal Marks :(AI&ML-B) 

 

Continuous Internal Assessment (R-22) 

Programme: B.Tech. (AI&ML-B)  Year: I          Course: Theory A.Y: 2023-24 

Course: Applied Physics  Section:B                   Faculty Name:  Y.SRIDEVI 

S. No Roll No 
MID-I 

(35M) 

MID-II 

(35M) 

Avg. of MID 

I & II 

Viva-

Voce/Poster 

Presentation 

(5M) 

Total 

Marks (40) 

1 23C11A6665 28 34 31 5 36 

2 23C11A6666 4 AB 2 AB 2 

3 23C11A6667 17 30 24 5 29 

4 23C11A6668 27 33 30 5 35 

5 23C11A6669 35 32 34 5 39 

6 23C11A6670 24 23 24 5 29 

7 23C11A6671 23 23 23 5 28 

8 23C11A6672 23 34 29 5 34 

9 23C11A6673 18 27 23 5 28 

10 23C11A6674 11 AB 6  5 11 

11 23C11A6675 24 24 24 5 29 

12 23C11A6676 26 32 29 5 34 

13 23C11A6677 17 19 19 5 24 

14 23C11A6678 19 18 19 5 24 

15 23C11A6679 18 18 18 5 23 

16 23C11A6680 19 19 19 5 24 

17 23C11A6681 21 29 26 5 31 
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18 23C11A6682 23 25 24 5 29 

19 23C11A6683 11 19 15 5 20 

20 23C11A6684 18 24 22 5 27 

21 23C11A6685 35 35 35 5 40 

22 23C11A6686 13 25 20 5 25 

23 23C11A6687 27 24 26 5 31 

24 23C11A6688 14 23 19 5 24 

25 23C11A6689 21 31 26 5 31 

26 23C11A6690 22 22 22 5 27 

27 23C11A6691 16 30 24 5 29 

28 23C11A6692 19 24 24 5 29 

29 23C11A6693 18 27 23 5 28 

30 23C11A6694 25 31 28 5 33 

31 23C11A6695 24 24 24 5 29 

32 23C11A6696 19 20 20 5 25 

33 23C11A6697 20 32 26 5 31 

34 23C11A6698 AB AB AB AB AB 

35 23C11A6699 13 18 16 5 21 

36 23C11A66A1 27 33 30 5 35 

37 23C11A66A2 23 27 25 5 30 

38 23C11A66A3 31 33 32 5 37 

39 23C11A66A4 26 29 28 5 33 

40 23C11A66A5 28 26 27 5 32 

41 23C11A66A6 24 27 26 5 31 

42 23C11A66A7 15 17 16 5 21 

43 23C11A66A8 27 35 31 5 36 
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44 23C11A66A9 27 34 31 5 36 

45 23C11A66B0 19 23 21 5 26 

46 23C11A66B1 20 23 22 5 27 

47 23C11A66B2 12 21 17 5 22 

48 23C11A66B3 AB AB AB AB AB 

49 23C11A66B4 27 34 31 5 36 

50 23C11A66B5 20 24 22 5 27 

51 23C11A66B6 30 28 29 5 34 

52 23C11A66B7 33 33 33 5 38 

53 23C11A66B8 28 29 29 5 34 

54 23C11A66B9 24 27 26 5 31 

55 23C11A66C0 29 34 32 5 37 

56 23C11A66C1 30 25 28 5 33 

57 23C11A66C2 23 29 26 5 31 

58 23C11A66C3 14 19 17 5 22 

59 23C11A66C4 19 24 22 5 27 

60 23C11A66C5 19 25 22 5 27 

61 23C11A66C6 24 31 28 5 33 

62 23C11A66C7 31 34 33 5 38 

63 23C11A66C8 31 30 31 5 36 

No. of Absentees:    04   

Total Strength:         63                                                                                                                 

Signature of Faculty 
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