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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-I: 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-I1I: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-1IV: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&TVS ArunMurthy”
ATextbookofEngineeringPhysics”- S.ChandPublications,11/€2019.
ShatendraSharmaandJyotsnaSharma, EngineeringPhysics, PearsonPublication,2019

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

REFERENCEBOOKS:
Halliday,ResnickandWalker,FundamentalsofPhysics, JohnWiley&Sons, 11"Edition,2018.
B.K.PandeyandS.Chaturvedi, EngineeringPhysics,CengageLearning, 2"Edition,2022.

EssentialsofNanoscience&NanotechnologybyNarasimhaReddyKatta, TypicalCreativesNANODIGEST
,1"Edition,2021

A.K. Katiyar, C.K.Pandey Engineering Physics 2/e, Wiley India pvt Ltd.2017.
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Time table

I B.Tech. Il Semester : AI&ML (A-sec)

Day/Hour 3.30- 10.20- 11.20- 12.10- | 12.50- | 1.35- | 2.30-3.15 | 3.15-4.00
0.20 11.10 12.10 12.50 1.35 2.20
Monday AP
Tuesday AP
Wednesday AP
Thursday AP
Friday AP
Saturday AP
I B.Tech. Il Semester : AI&ML(B-sec)
Day/Hour 9.30- 10.20- 11.20- | 12.10- | 12.50- | 1.35- | 2.30-3.15 | 3.15-4.00
10.20 11.10 12.10 1250 | 1.35 2.20
Monday AP
Tuesday AP
Wednesday AP
Thursday AP
Friday AP
Saturday AP
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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.

Quiality 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. ~Al&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 | ldentify 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.

'A{\u ‘\{L ‘1\‘( )’A (1 - ;) &L { ‘ '

Signature of faculty

Note: Please refer to Bloom’s Taxonomy, to know the illustrative verbs that can be used to state the
outcomes.
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GUIDELINES TO STUDY THE COURSE / SUBJECT

Course Design and Delivery System (CDD):
e The Course syllabus is written into number of learning objectives and outcomes.
e Every student will be given an assessment plan, criteria for assessment, scheme of
evaluation and grading method.
e 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

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

4\ v- ’(: ,;-{-' .’,‘,k\,‘ '_\‘J\[/ (MLl );a (x, ;, =2 { .;.
Signature of HOD Signaturé of faculty
Date:05-02-2024 Date: 05-02-2024
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Af@):

. Anurag

ENGINEERING COLLEGE
)

ooooooooo In

stitution

S. No.

Description

Duration (Date)

From

To

Total No.
of Periods

Unit-1: 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

Unit-11: 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

Unit-111: 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-l 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

Unit-1V: NANOTECHNOLOGY

Nanoscale, gquantum 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

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

10
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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-1 Exam)
SCHEDULE OF INSTRUCTIONS - COURSE PLAN: (AI&ML-A)
. Objectives &
Unit | Lesson No. of . . References
No. No. Date Periods Topics / Sub-Topics Oult\(lzgsmes (Textbook, Journal)
14.2.2024 . AK. Katiyar, C. K. Pandey
1 15.2.2024 2 I(iourse I,ntroFiugtlchn, i Engineering  Physics  2/e
Uuygen s principie Wiley India Pvt Ltd., 2017
o 1 A.K. Katiyar, C. K. Pandey
2 igggggj 2 f:}ﬁ ?;2?::\22” of waves, 1 Engineering  Physics  2/e
o Wiley India Pvt Ltd., 2017
19.2.2024 Interfer_ence in thin films by A K_. Kat_iyar, C. K Pandey
3 20.2.2024 3 Reflection, New_ton’s rings 1 En_glneerlr)g Physics 2/e
2122024 (theory & experiment), 1 Wiley India Pvt Ltd., 2017
. . A.K. Katiyar, C. K. Pande
4 22.2.2024 1 d'ﬁr?ﬁ?fon’ t’gypes of i Engineerizg Physics 2/e Y
1. iHiraction Wiley India Pvt Ltd., 2017
Fraunhofer diffraction at AK. Katiyar, C. K. Pandey
5 23.2.2024 2 single slit, 1 Engineering Physics 2/e
plane diffraction gratings Wiley India Pvt Ltd., 2017
resolving power of grating 1 A K.' Kat_lyar, C. K Pandey
6 24.2.2024 1 ’ Engineering Physics 2/e
Wiley India Pvt Ltd., 2017
polarization, polarization by 1 Shatendra Sharma and
7 26.2.2024 1 reflection, polarization by Jyotsna Sharma, Engineering
double refraction Physics, Pearson, 2019
1 Shatendra Sharma and
8 27.2.2024 2 Nicol’s prism 1 Jyotsna Sharma, Engineering
Physics, Pearson, 2019
28.9.2024 blackbody radiati(_)n qnd 9 Shatendra Sharma an_d _
1 29'2'202 4 2 Planck’s la_w (Quahtau_ve), 5 Jyots_na Sharma, Engineering
- De Broglie hypothesis, Physics, Pearson, 2019
Davisson — Germer 9 A K_. Kat_iyar, C. K Pandey
2. 2 01.3.2024 1 experiment 5 En_glneerlr_lg Physics 2/e
Wiley India Pvt Ltd., 2017
Heisenberg uncertainty 5 A.K. Katiyar, C. K. Pandey
3 02.3.2024 1 principle (Qualitative), Born 5 Engineering Physics 2/e
interpretation of the wave Wiley India Pvt Ltd., 2017

11
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function

time independent

A.K. Katiyar, C. K. Pandey

04.3.2024 Schrodinger 5 Engineering Physics 2/e
wave equation Wiley India Pvt Ltd., 2017
05.3.2024 particle in one dimensional 2 M. N. Avadr_lanul_u, A Text
06.3.2024 potential box. 2 book of Engineering
Physics” S. Chand, 11/e 2019
07.3.2024 free electron theory (Drude 2 M. N. Avadhanul_u  AText
08.3.2024 & Lorentz, Sommerfeld) 2 book of Engineering
- ' Physics” S. Chand, 11/e 2019
Bloch’s M. N. Avadhanulu, A Text
giggggj theorem, Kronig-Penney g book of Engineering
- model (Qualitative), Physics” S. Chand, 11/e 2019
. . M. N. Avadhanulu, A Text
12.3.2024 E-K dlagr?ml, e{fectlve mass g book of Engineering
of electron, Physics” S. Chand, 11/e 2019
14.3.2024 origin of energy bands, 2 M. N. Avadhanul_u, AText
15.3.2024 classification of solids 2 book of Engineering
- ' Physics” S. Chand, 11/ 2019
Intrinsic and extrinsic M. N. Avadhanulu, A Text
16.3.2024 semic_onductors,_ energy 3 book.of Engineering
19.3.2024 bano_l dlggrams, direct and 3 Physics” S. Chand, 11/e 2019
e indirect band gap
semiconductors
3 M. N. Avadhanulu, A Text
27.3.2024 Hall effect 3 book of Engineering
Physics” S. Chand, 11/¢ 2019
30.3.2024 . 123 | M-N. Avadhanulu, A Text
Revision 193 book.of Engineering
" Physics” S. Chand, 11/¢ 2019
1.4.2024 Mid-1 Exam
3 M. N. Avadhanulu, A Text
10.4.2023 PN junction diode 3 book of Engineering
Physics” S. Chand, 11/e 2019
M. N. Avadhanulu, A Text
. 3 book of Engineering
3. 22.4.2024 Zener diode 3 Physics” S. Chand . 11/e
2019
M. N. Avadhanulu, A Text
bipolar junction transistor 3 book of Engineering
22.4.2024 (BJT) 3 Physics”
S. Chand, 11/e 2019
M. N. Avadhanulu, A Text
29 4.2024 Construc'gio_n, working and 3 book of Engineering
o characteristics of LED 3 Physics”
S. Chand, 11/e 2019
. . M. N. Avadhanulu, A Text
Construction, working and 3 book of Enaineerin
23.4.2024 characteristics of photo L 9 9
diode 3 Physics
S. Chand, 11/e 2019
25 4.2024 Construction, working and 3 M. N. Avadhanul_u, A Text
o characteristics of solar cell 3 book of Engineering

12
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Physics”
S. Chand, 11/e 2019

Nanoscale, quantum

M. N. Avadhanulu, A Text
book of Engineering

26.4.2024 confinement, surface to 4 L
volume ratio 4 Physics
’ S. Chand , 11/e 2019
M. N. Avadhanulu, A Text
27 4.2024 Bottom-up fa_lbrication: sol 4 book of Engineering
o gel, combustion methods 4 Physics”
S. Chand , 11/e 2019
M. N. Avadhanulu, A Text
Top-down fabrication: ball 4 book of Engineering
28.4.2024 milling 4 Physics”
S. Chand, 11/e 2019
M. N. Avadhanulu, A Text
Physical vapor deposition 4 book of Engineering
1.5.25024 (PVD) 4 Physics”
4 S. Chand, 11/e 2019
M. N. Avadhanulu, A Text
Chemical vapor deposition 4 book of Engineering
3.5.2024 (CVD) 4 Physics”
S. Chand , 11th Edition 2019
M. N. Avadhanulu, A Text
452024 Characterization techniques 4 book of Engineering
e - XRD 4 Physics” S. Chand, 11th
2019
M. N. Avadhanulu, A Text
6.5.2024 Scanning Electron 4 book of Engineering
e Microscope (SEM) 4 Physics” S. Chand, 11/,
2019
Transmission Electron M. N. Avadhanulu, A Text
752024 Micr(_)scqpe (TEM), 4 book of Engineering
e Applications of 4 Physics” S. Chand, 11/e,
nanomaterials 2019
Interaction of radiation with Shatendra Sharma and
8.5 2024 matter: Abso_rpt_ion, 5 Jyots_na Sharma, Engineering
" Spontaneous emission and 5 Physics, Pearson, 2019
stimulated emission,
Einstein coefficients and 5 Shatendra Sharma and
9.5.2024 their relations 5 Jyotsna Sharma, Engineering
Laser beam characteristics Physics, Pearson, 2019
Important components of Shatendra Sharma and
5 10.5.2024 Iaser—z_active r_nedium, 5 Jyots_na Sharma, Engineering
e pumping source, optical 5 Physics, Pearson, 2019
resonator
Construction and working 5 Shatendra Sharma and
3.6.2024 principle- Nd: YAG laser, 5 Jyotsna Sharma, Engineering
He-Ne laser Physics, Pearson, 2019
semiconductor laser Shatendra Sharma and
4.6.2024 applications of laser, 5 Jyotsna Sharma, Engineering
o Introduction to optical fiber 5 Physics, Pearson, 2019

advantages of optical fibers

13
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6 | 562004 | 1 | !ow@linternalreflection > ; h:ttse:: ;ahirh:qgmgﬁ ni?\eerin
o construction of optical fiber 5 yous =g g
Physics, Pearson, 2019
acceptance angle, Shatendra Sharma and
numerical aperture, Jyotsna Sharma, Engineering
7 06.6.2024 1 classification of optical 5 Physics, Pearson, 2019

fibers- step index and
graded index optical fiber

losses in optical fiber, Shatendra Sharma and

8 7.06.2024 1 optical fiber for 1,2 Jyotsna Sharma, Engineering
communication system, 1,2 Physics, Pearson, 2019
applications of optical fiber.

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 — | & tutorial-1 sheets

“4;\ "»‘J\("'i.a\r\x{ L4 ; =3 eh

Signatufe of faculty
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LESSON PLAN (U-1)
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 — | & tutorial-1 sheets

‘L\ {L a.am( o 2 el

Signatu-fe of faculty

15
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LESSON PLAN (U-1)
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 — | & tutorial-1 sheets
"j;\\jv '- {L{/i. V\A.( iA (/‘,, ’f,) &L { ;_- '

Signature >0fvfaculty
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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 — | & tutorial-1 sheets
.'TKC {L Mal }a(l }, V=4 f 3,

Signaturé of faculty
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LESSON PLAN (U-I1)
Lesson No: 01,02 Duration of Lesson: 1hr30 MIN

Lesson Title: blackbody radiation & Davisson — Germer experiment,

Instructional / Lesson Objectives:

e To make students understand the concept of black body radiation & dual nature of
matter.

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

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

e 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-I1 & tutorial-11 sheets.

‘k\, \{L i.,q\f\x( A ; a2,

Signaturé of faculty

18
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LESSON PLAN (U-I11)
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:

e To make students understand Heisenberg uncertainty principle and TISWE.

e To familiarize students on HUP and TISEW.

e To understand students the concept of uncertainty and probability density of wave
functions.

e 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-I1 & tutorial-11 sheets.

*\' \{(l-\b\([ A4 ;, el

Signaturé of faculty
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LESSON PLAN (U-I1)
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-I1 & tutorial-11 sheets.

"j{.\\’j“ iXi\(_ﬁ l—;‘\‘[ ); (/( {1 &L { ',; '

Signature»'of faculty
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LESSON PLAN (U-I1)
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:

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

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

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

e 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-I1 & tutorial-11 sheets.

‘k\, \{L i.,q\f\x( )’u(,l ; el

Signatufe of faculty
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LESSON PLAN (U-11)
Lesson No: 09 Duration of Lesson: 50 min

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

Instructional / Lesson Objectives:

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

e To familiarize students on conduction and valence bands, conductors, semiconductors
and insulators.

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

e 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-I1 & tutorial-11 sheets.

“{, V'.\J\f_" i_‘;\.t( )a(x ;, Y Tk

Signaturé of faculty

LESSON PLAN (U-1111)

Lesson No: 01,02 Duration of Lesson: 2hr30 min
Lesson Title: Intrinsic and extrinsic semiconductors, energy band diagrams, Hall effect

Instructional / Lesson Objectives:

e To make students understand Hall effect
e To familiarize students on direct and indirect bandgap semiconductors
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e To understand students the concept of doping to form intrinsic and extrinsic
semiconductors.
e 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-111 & tutorial-111 sheets.

4‘\4 \i( i,fb\.t( )‘a(l ; S &2 £ 2.

Signatufe vof faculty
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LESSON PLAN (U-111)
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-I11 & tutorial-111 sheets.

"}\o ' \{\'L/ \ 1\‘( )'B (( ;) &L C ',; .

Signatu\re of faculty
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LESSON PLAN (U-111)
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-I11 & tutorial-111 sheets.

‘k\, \{L i.,q\f\x( A ; a2,

Signatufe of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-11I)
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-I11 & tutorial-111 sheets.

& \{L WY A L el

Signattjre of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-111)
Lesson No: 09 Duration of Lesson: 50 min

Lesson Title: Solar Cell

Instructional / Lesson Objectives:

e To make students understand the concept of photovoltaic effect and efficiency of solar
cell’

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

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

e 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-I11 & tutorial-111 sheets.
"-A'k\t" {L Mal }BQK {7*,(8 ‘j T..

Signatu\re of faculty
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LESSON PLAN (U-1V)

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-1V sheets

‘k\, \{L i.,q\f\x( )’u(,l ; el

Signatufe of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets

7& i{p”il\x( /‘Q(A, ; 3 i

Signat--urve of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
Lesson No: 05 Duration of Lesson: 1hr30 MIN

Lesson Title: Chemical vapor deposition (CVD)

Instructional / Lesson Objectives:

e To make students understand the concept of CVD
e To familiarize students on procedure to synthesize nanomaterials.
e 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-1V sheets
'rjkv“ . {L MaLl }h (1, }, & ‘j 'f..

Signatu\re of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets

ﬁﬁ}\: \J L i_r—;\,k(, ):u(:l {, o2 { );.

\

Signatufe of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets
":;\\!‘v . *(; Ml )8(.1 7.2 { P

Signatufe of faculty
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Course File AA
Department of Humanities and Sciences Ak
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:

e To make students understand the concept of absorption and stimulated emission
e To familiarize students on interaction of matter with radiation.
e 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.

KN I et et

Signathre 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:

e To make students understand working of laser
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o To familiarize students on components of laser and its functioning
e To understand students the concept of population inversion and lasing action
e 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.
‘/ﬁ\f '-\{‘L/ \ M\:‘»[ )1 (,(7 /f) &L { 7‘ '

Signatu?e of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-V)
Lesson No: 05 Duration of Lesson: 1hr40 min

Lesson Title: semiconductor laser and applications of laser,

Instructional / Lesson Objectives:

e To make students understand working of semiconductor laser.
e To familiarize students on laser characteristics and applications
e 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.
/{\\v '~ {( Mal ;ﬁ (‘ /f, &L { »

SignatUre of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-V)
Lesson No: 06, 07 Duration of Lesson: 2hr30 min

Lesson Title: Introduction to optical fibers and classification

Instructional / Lesson Objectives:

e To make students understand the concept of total internal reflection, acceptance angle
and numerical aperture.

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

e To understand students, step and graded index fibers.

e 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.
'/Tﬁ\f . {( MaLl )’1’5 (1, lfa &L { 1: '

Signafure of faculty
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Course File AA
Department of Humanities and Sciences Ak
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:

e To make students understand losses in optical fibers.
e To familiarize students on communication systems in optical fibers.
e 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.
"j;\v' '~ {L' MAL }b(.l (7, & { l;.

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

The Schedule for the whole Course / Subject is:

S. No.

Description

Duration (Date)

From

To

Total No.
of Periods

Unit-1: 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

Unit-11: 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

Unit-111: 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-l 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

Unit-1V: 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

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-1 Exam)

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

. Objectives &
Unit | Lesson No. of . . References
No. No. Date Periods Topics / Sub-Topics Oult\(lzgsmes (Textbook, Journal)
8.2.2024 . AK. Katiyar,C.K.Pandey
1 9.2.2024 2 I(iourse I,ntroFiugtlchn, i Engineering  Physics  2/e
Uuygen s principie Wiley India Pvt Ltd., 2017
o 1 AK. Katiyar,C.K.Pandey
2 igggggj 2 f:}ﬁ ?;2?::\22” of waves, 1 Engineering  Physics  2/e
o Wiley India Pvt Ltd., 2017
14.2. 2024 Interfer_ence in thin films by A K_. Kat_iyar,C.K:Pandey
3 15'2'202 4 3 Reflectlon,Newt_on’s rings 1 En_glneerlr)g Physics 2/e
16:3:2024 (theory & experiment), 1 Wiley India Pvt Ltd., 2017
. . A K. Katiyar,C.K.Pandey
4 17.2.2024 1 d'ﬁr?ﬁ?fon’ t’gypes of i Engineering Physics 2/e
1. iHiraction Wiley India Pvt Ltd., 2017
Fraunhofer diffraction at A K. Katiyar,C.K.Pandey
5 19.2.2024 2 single slit, 1 Engineering Physics 2/e
plane diffraction gratings Wiley India Pvt Ltd., 2017
resolving power of grating 1 A K.' Kat_iyar,C.K:Pandey
6 20.2.2024 1 ’ Engineering Physics 2/e
Wiley India Pvt Ltd., 2017
polarization, polarization by 1 Shatendra Sharma and
7 21.2.2024 1 reflection,polarization by Jyotsna Sharma, Engineering
double refraction Physics, Pearson,2019
1 Shatendra Sharma and
8 22.2.2024 2 Nicol’s prism 1 Jyotsna Sharma, Engineering
Physics, Pearson,2019
9392024 blackbody radiation and 9 Shatendra Sharma an_d _
1 5 4'2'202 4 2 Planck’s law (Qualitative), 5 Jyotsna Sharma, Engineering
- De Broglie hypothesis, Physics, Pearson,2019
Davisson — Germer 9 A K_. Kat_iyar,C.K:Pandey
5 2 26.2.2024 1 experiment 5 Engineering Physics 2/e
' Wiley India Pvt Ltd., 2017
Heisenberg uncertainty A K. Katiyar,C.K.Pandey
3 2722024 1 principle (Qualitative), Born 2 Engineering Physics 2/e
- interpretation of the wave 2 Wiley India Pvt Ltd., 2017
function
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time independent 5 A K. Katiyar,C.K.Pandey
28.2.2024 1 Schrodinger 5 Engineering Physics 2/e
wave equation Wiley India Pvt Ltd., 2017
M. N. Avadhanulu, A Text
29.2.2024 2 particle in one dimensional 2 book
1.3.2024 potential box. 2 ofEngineeringPhysics”S.
Chand, 11/e2019
M. N. Avadhanulu, A Text
2.3.2024 2 free electron theory (Drude 2 book
5.3.2024 & Lorentz, Sommerfeld) 2 ofEngineeringPhysics”S.
Chand, 11/e2019
Bloch’s M. N. Avadhanulu, A Text
6.3.2024 2 theorem, Kronig-Penney 2 book . . -~
11.3.2024 model (Qualitative) 2 ofEngineeringPhysics”S.
' Chand, 11/e2019
M. N. Avadhanulu, A Text
E-K diagram, effective mass 2 book
12.3.2024 ! of electron, 2 ofEngineeringPhysics”S.
Chand, 11/e2019
M. N. Avadhanulu, A Text
14.3.2024 1 origin of energy bands, 2 book
15.3.2024 classification of solids. 2 ofEngineeringPhysics”S.
Chand, 11/e2019
Intrinsic and extrinsic M. N. Avadhanulu, A Text
semiconductors, energy book
1833852 1 band diagrams, direct and g ofEngineeringPhysics”S.
e indirect band gap Chand, 11/e2019
semiconductors
M. N. Avadhanulu, A Text
3 book
27.3.2024 1 Hall effect 3 ofEngineeringPhysics”S.
Chand, 11/e2019
M. N. Avadhanulu, A Text
30.3.2024 1 Revision 1,2.3 book
1,2,3 ofEngineeringPhysics”S.
Chand, 11/e2019
1.4.2024 2 Mid-1 Exam
M. N. Avadhanulu, A Text
> 1042023 | 1 PN junction diod 3 book
o junction diode 3 ofEngineeringPhysics”S.
Chand, 11/e2019
M. N. Avadhanulu, A Text
. 3 book
23.4.2024 1 Zener diode 3 ofEnginceringPhysics”™S.
Chand,11/e2019
bipolar junction transistor 3 M. N. Avadhanu!u, ATe_xt
24.4.2024 2 (BIT) 3 book ofEngineeringPhysics”
S. Chand,11/e2019
Construction, working and 3 M. N. Avadh anu!u, ATe_xt
25.4.2024 1 characteristi(;s of LED 3 book ofEngineeringPhysics”
S. Chand,11/e2019
26.4.2024 1 Construction, working and 3 M. N. Avadhanulu, A Text
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characteristics of photo 3 book ofEngineeringPhysics”
diode S. Chand,11/e2019
Construction, working and 3 b Avadhanu!u, A Tgxt v
26.4.2024 characteristics of solar cell 3 book ofEngineeringPhysics
S. Chand,11/e2019
Nanoscale, quantum 4 M. N. Avadhanulu, A Text
27.4.2024 confinement, surface to 4 book ofEngineeringPhysics”
volume ratio, S. Chand,11/e2019
s M. N. Avadhanulu, A Text
29.4.2024 Bottom-up fabrication: sol 4 book ofEngineeringPhysics”
gel,combustion methods 4 & grhy
’ S. Chand,11/e2019
L M. N. Avadhanulu, A Text
30.4.2024 TOp-dOWﬂn:f’:llll)_rr:wtlon. ball j book ofEngineeringPhysics”
g S. Chand, 11/e 2019
. .. M. N. Avadhanulu, A Text
1.5.25024 (P;1\);T3Ic):al vapor deposition j book ofEngineeringPhysics”
S. Chand, 11/e 2019
Chemical vapor deposition 4 M. N. Avadhanu!u, A Tgxt
4 3.5.2024 (CVD) 4 book ofEngineeringPhysics”
S. Chand, 11th Edition 2019
M. N. Avadhanulu, A Text
Characterization techniques 4 book
3.5.2024 - XRD 4 ofEngineeringPhysics”S.
Chand, 11th 2019
M. N. Avadhanulu, A Text
452024 Sc_anning Electron 4 book
e Microscope (SEM) 4 ofEngineeringPhysics™S.
Chand, 11/e, 2019
Transmission Electron M. N. Avadhanulu, A Text
4.5 2004 Microscope (TEM), 4 book
e Applications of 4 ofEngineeringPhysics”S.
nanomaterials Chand, 11/e, 2019
Interaction of radiation with Shatendra Sharma and
6.5.2024 matter: Abso_rpt_ion, 5 Jyots_na Sharma, Engineering
" Spontaneous emission and 5 Physics, Pearson,2019
stimulated emission,
Einstein coefficients and 5 Shatendra Sharma and
7.5.2024 their relations 5 Jyotsna Sharma, Engineering
Laser beamcharacteristics Physics, Pearson,2019
Important components of Shatendra Sharma and
8.5.2024 laser-active medium, 5 Jyotsna Sharma, Engineering
e pumping source, optical 5 Physics, Pearson,2019
5 resonator
Construction and working 5 Shatendra Sharma and
9.5.2024 principle- Nd:YAG 5 Jyotsna Sharma, Engineering
laser,He-Ne laser Physics, Pearson,2019
semiconductor Shatendra Sharma and
9.5 2024 Iaserappli_cations of Iase_r, 5 Jyots_na Sharma, Engineering
- Introduction to optical fiber 5 Physics, Pearson,2019
advantages of optical fibers
10.5.2024 total internal reflection 5 JShatendgihSharmeé an_d .
o construction of optical fiber 5 yotsna Sharma, Engineering

Physics, Pearson,2019
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acceptance angle, Shatendra Sharma and
numerical aperture, Jyotsna Sharma, Engineering
7 g:g:gggj 2 classification of optical 5 Physics, Pearson,2019

fibers- step index and
graded index optical fiber

losses in optical fiber, Shatendra Sharma and

8 6.06.2024 3 optical fiber for 1,2 Jyotsna Sharma, Engineering
11.6.2024 communication system, 1,2 Physics, Pearson,2019
applications of optical fiber.
A asp ;
Signature of HOD Signature of faculty

Date: 05-02-2024
Date: 05-02-2024

Note:
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-1)

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

Instructional / Lesson Objectives:

e To make students understand course structure and phenomenon of wave optics
e To familiarize students on wave fronts and generation of interference

e To understand students the concept of interference.

e 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 — | & tutorial-1 sheets

LESSON PLAN (U-1)

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 — | & tutorial-1 sheets gﬁ“ﬂ

Signature of faculty
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LESSON PLAN (U-1)
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 — | & tutorial-1 sheets

B

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 — | & tutorial-1 sheets

8

Signature of faculty
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LESSON PLAN (U-I1)
Lesson No: 01,02 Duration of Lesson: 1hr30 MIN

Lesson Title: blackbody radiation&Davisson — Germer experiment,

Instructional / Lesson Objectives:

e To make students understand the concept of black body radiation& dual nature of
matter.

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

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

e 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-I1 & tutorial-11 sheets.

2

Signature of faculty
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LESSON PLAN (U-I11)
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 Obijectives:

e To make students understand Heisenberg uncertainty principle and TISWE.

e To familiarize students on HUP and TISEW.

e To understand students the concept of uncertainty and probability density of wave
functions.

e 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-I1 & tutorial-11 sheets.

8

Signature of faculty
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LESSON PLAN (U-I1)
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-I1 & tutorial-11 sheets. @

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-I1)
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:

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

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

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

e 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-I1 & tutorial-11 sheets.

23

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-11)
Lesson No: 09 Duration of Lesson: 50 min

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

Instructional / Lesson Objectives:

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

e To familiarize students on conduction and valence bands, conductors, semiconductors
and insulators.

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

e 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-I1 & tutorial-11 sheets.

by

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1111)
Lesson No: 01,02 Duration of Lesson: 2hr30 min

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

Instructional / Lesson Objectives:

e To make students understand Hall effect

e To familiarize students on direct and indirect bandgap semiconductors

e To understand students the concept of doping to form intrinsic and extrinsic
semiconductors.

e 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-I11 & tutorial-111 sheets.

B

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-111)
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-I11 & tutorial-111 sheets.

2

Signature of faculty

52



. Anurag

Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-111)
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-I11 & tutorial-111 sheets.

”

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-11I)
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-I11 & tutorial-111 sheets.

”

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-111)
Lesson No: 09 Duration of Lesson: 50 min

Lesson Title: Solar Cell

Instructional / Lesson Objectives:

e To make students understand the concept of photovoltaic effect and efficiency of solar
cell’

e To familiarize students on construction and working of solarcell.

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

e 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-I11 & tutorial-111 sheets.

23

Signature of faculty
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Course File W\
-y - o ENGINEERING COLLEGE
Department of Humanities and Sciences Rt

LESSON PLAN (U-1V)

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-1V sheets

23

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets

23

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
Lesson No: 05 Duration of Lesson: 1hr30 MIN

Lesson Title: Chemical vapor deposition (CVD)

Instructional / Lesson Objectives:

e To make students understand the concept of CVD
e To familiarize students on procedure to synthesize nanomaterials.
e 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-1V sheets

23

Signature of faculty
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. Anurag

Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets

T3

Signature of faculty
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. Anurag

Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-1V)
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-1V sheets @

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
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:

e To make students understand the concept of absorption and stimulated emission
e To familiarize students on interaction of matter with radiation.
e 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.

B

Signature of faculty
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Course File AAA
Department of Humanities and Sciences

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.

By

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-V)
Lesson No: 05 Duration of Lesson: 1hr40 min

Lesson Title: semiconductor laser and applications of laser,

Instructional / Lesson Objectives:

e To make students understand working of semiconductor laser.
e To familiarize students on laser characteristics and applications
e 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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Course File AA
Department of Humanities and Sciences Ak
LESSON PLAN (U-V)
Lesson No: 06, 07 Duration of Lesson: 2hr30 min

Lesson Title: Introduction to optical fibers and classification

Instructional / Lesson Objectives:

e To make students understand the concept of total internal reflection, acceptance angle
and numerical aperture.

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

e To understand students,step and graded index fibers.

e 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.

B

Signature of faculty
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Course File AA
Department of Humanities and Sciences Ak
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:

e To make students understand losses in optical fibers.
e To familiarize students on communication systems in optical fibers.
e 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.

12

Signature of faculty
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Department of Humanities and Sciences Af@)), T

Course File

ASSIGNMENT -1

This Assignment corresponds to Unit No. 1

Question
No.

Objective | Outcome

Question No. No.

Demonstrate Newton’s rings Experiment with neat diagram
1 and derive expression for calculation of radius of curvature of 1 1
Plano convex lens.

Explain construction and working of Nicol prism  and
mention its applications.

Apply the concept of path difference to explain the bright and
dark conditions of Interference in thin films by reflection.

Ciosp %3

Signature of HOD Signature of faculty

Date:05-02-2024 Date:05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

ASSIGNMENT -2

This Assignment corresponds to Unit No. 2

Qulslsglon Question ObJNegtlve Oult\lcc())me
1 Develop expression for one dimensional Schrédinger time 9 9
independent wave equation.
2 Explain Kronig-Penny model with neat diagram 2 2
3 Demonstrate Davisson-Germer experiment with neat 5 9
diagram mention its significance.

Qosp @

Signature of HOD Signature of faculty

Date:05-02-2024 Date: 05-02-2024
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Course Fi . Anurag
ourse File Aﬁ%\k ENGINEERING COLLEGE
Department of Humanities and Sciences

(An Autonomous Institution)

ASSIGNMENT -3

This Assignment corresponds to Unit No. 3

Question . Objective | Outcome
No. Question No. No.
1 what is Hall Effect and develop an expression for Hall 3 3
coefficient (note illustrate with neat diagram.
2 Explain the V-l characteristics of P-N junction diode in 3 3
forward and reverse bias conditions.

Qg @
Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

ASSIGNMENT -4

This Assignment corresponds to Unit No. 4

Question . Objective | Outcome
No. Question No. No.
1 Explain sol-gel method to synthesis nanomaterials with neat 4 4
schematic diagram.
2 Explain synthesis of nanomaterials by using Ball milling with 4 4

neat sketch and write its applications.

What is the principle behind the Transmission of Electron
3 Microscope? Explain construction and working of TEM with 4 4
neat sketch.

Sxpos %3

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

ASSIGNMENT -5

This Assignment corresponds to Unit No. 5

Question . Objective | Outcome
No. Question No. No.

1 Solve Einstein coefficients to demonstrate lasing action. 4 4

9 Analyze the operation of He-Ne Laser system using a neat 4 4
energy level diagram

3 Explain acceptance angle and deduce the expression for 4 4
numerical aperture.

Qogp .

Signature of HOD Signature of faculty
Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

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) /2 B) 2n C)nD)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

f- 2
A\ [\ T

S ("|) @
* - o T 2

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

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

- p)
A M Ya
b X e @
" - S &

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences AfO)), ErETETE

Course File

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) 273K  B)-273K  C) 0 KD) 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

; »
A [\~ o
(N0 20) @

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

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/aB)5/a C)4/aD)6/a

Q3. Crystal structure of nano materials is known by

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

Q4.The size range of nano material is
A) 110 100 A B) 1t0 100 nm C) 1to 100 mm D) 1 to 100 um

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

> "
-~ . -
0 2
AP 02 o

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences AfO)), ErETETE

Course File

TUTORIAL SHEET -5

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

QL. 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

. B
- e =
0
AP 02 o

Signature of HOD Signature of faculty

Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

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

Qasp @

Signature of HOD Signature of faculty

76



. Anurag

Department of Humanities and Sciences Af@)), T

Course File

COURSE COMPLETION STATUS: (AI&ML-A)

Actual Date of Completion & Remarks if any

. Objective No. | Outcome No.
Units Remarks Achieved 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

QMo /
Signature of HOD Signature of faculty
Date: 05-02-2024 Date: 05-02-2024
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Department of Humanities and Sciences Af@)), T

Course File

COURSE COMPLETION STATUS:(AlI&ML-B)

Actual Date of Completion & Remarks if any

. Objective No. | Outcome No.
Units Remarks Achieved 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
QA osp ,
Signature of HOD Signature of faculty
Date: 05-02-2024 Date: 05-02-2024
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Course File
P¥ L)Y W ENGINEERING COLLEGE
(An Autonomous Institution)

Department of Humanities and Sciences
Mappings

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

Course-Outcomes

Course-Objectives

galhlw|N| R
I

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

Oomes | po_ | po- | po- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PO- | PSO | PSO
e N |12 |3 |45 |6 |7 8|90 112 1]|?2
Outcome

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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A, Anurag
AT\
(An Autonomous Institution)

Course File
Department of Humanities and Sciences
Rubric for Evaluation
Performance Unsatisfactory Developing Satisfactory Exemplary
Criteria
1 2 3 4
Research & | Does not collect any Collects very little ba(s:iocl Ilicgr?r(])zr;t]ii)n Collects a great deal of
Gather information that information some most relates to the Information all relates to the
Information relates to the topic relates to the topic topic topic
Fulfill team Dc;e;syn;&t[i)ssrfgfr m Performs very little | Performs nearly all Performs all duties of
role’s duty assigned team role. duties. duties. assigned team role.
Share Always relies on Rarely does the l::;alr:é/ dd\?\?c?r}(h? Always does the assigned
othersto do the assigned work - often g work without having to be
Equally L rarely needs -
work. needs reminding. 7o reminded
reminding.
Listen to Is always talking— o?iﬁs Itlgllgizl ng gfeslt Listens, but Listens and speaks a fair
other team never allows anyone allows otr?ers o Y| sometimes talks amoupn t
mates else to speak. speak too much. '
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Course File
Department of Humanities and Sciences ALy, EEEEEE
VN Anura Accredited with
ANURAG .
P et saace &
(Approved :: A?C“"‘ N.wc;:u:ln;::cn‘:n‘.“: te JNTUM) Aneviente N‘m s !.;".":.’;,“ Gy Toen ss:-mn
IB.TECH Il SEMESTER I MID EXAMINATIONS - APRIL 2024
Branch : B.Tech. (CSE & CSE-AIML) Subject : Applied Physics,AP202BS Max, Marks: 30
Date : 01.04.2024 Time: 120 Minutes
PART - A
ANSWER ALL QUESTIONS 10X 1M = 10M
Q.No Question Cco BTL
1. Brewster's law in terms of refractive index (u) can be expressed ( ) COol1 L1
as
(A). p=sin:ip (B). p=tanip (C). p=cos ip (D). p=cot ip
2. In Newton's King experiments, the diameter of dark rings 1s () COo1 L1
proportional to

10.

(A). Odd Natural numbers  (B). Even Natural Number (C). Even Natural Number (D). Square
root of natural number

In Newton’s rings, the central spot in reflection mode is () COo1 L2
(A). Always bright (B). Always dark (C). Bright or Dark (D). of blue colour

Huygens wave theory of light cannot explain () COl L1
(A). Interference  (B). Photoelectric effect (C). Diffraction (D). Polarization

First Bsgllam}}! Zone cun'csnondzi to K value extending from () cO2 L2
A-Fetg B -Tusd (O ZwI (D). Ik

Dual nature [particle and wave] of matter was proposed by () co2 L1
(A). de Broglie (B). Einstein (C). Planck (D). Newton

To electron gas, which of the following statistics is applicable? ( ) coz2 L3
(A). Maxwell-Boltzmann (B). Fermi—Dirac (C). Bose—Einstein (D). Stefan-Hawking
The Kronig—Penney model is based on the assumption () co2 L2

(A). Electrons move in a periodic potential field (B). Electrons move in a constant potential field
{C). Electrons move in a zero
potential field (D). Electrons move with constant

potential energy

Which type of semiconductor material has negative Hall () Co3 L2
coefficient

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

Fermi level in N-type semiconductor lies between () CO3 L2

(A). Valance band and conduction band (B). Valance band and donar level (C). Conduction
band and donar level (D). Valance band and accepter level
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Course File
Department of Humanities and Sciences ALY EEEEE
PART-B
ANSWER ANY FOUR 4X5M=20M
Q.No Question CO BTL
11.  Analyse the intensity maxima and minimum conditions of Col1 L4
Fraunhofer .
Diffraction at single slit with necessary derivation.
12.  Analyze and describe the intensity distribution of a Fraunhofer CO1 L4
diffraction of a
single slit.
13.  Demonstrate Davisson-Germer experiment with neat diagram Co2 L3
mention its
14.  Distinguish the solids based on band theory with neat energy C0o2 L2
level diagrams.
15.  Differentiate between intrinsic and extrinsic semiconductors CO3 L2
with energy level diagram.
16,  what is Hall Effect and develop an expression for Hall Co3 L3

coefficient (note illustrate
with neat diagram
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Course File AT
Department of Humanities and Sciences AN
A Acoredited with
e Anurag N& AC @ XK+
Pr% s RO%. onaoe
1 B.TECH I SEMESTER II MID EXAMINATIONS - JUNE 2024
Branch : B.Tech. ( CSE & AIML ) Max. Marks : 30M
Date : 18-Jun-2024 Session : Afternoon Time : 120 Min

Subject : Applied Physics,AP202BS

PART - A
ANSWER ALL THE QUESTIONS 10X 1M =10M
Q.No Question CO BTL

1. The function of a BJT (Bipolar Junction Transistor) is () COo3 Ll
(A). Amplify signals (B). Regulate voltage (C). Generate alternating current (D). Store
energy

2,  The working principle of a LED is () CcO3 L2
(A). Photoelectric effect  (B). electroluminescence (C). Photovoltaic effect (D). thermal
breakdown

3. For a cubic nanoparticle of side ‘a’, surface area to volume ratio is given ( ) Co4 L2
by
(A).3/a (B).4/a (C).5/a (D).6/a

4, Quantum dot is an example of () CO4 L1

(A). one-dimensional nanomaterial (B). three-dimensional nanomaterial (C). two-dimensional
nanomaterial (D). zero-dimensional nanomaterial

5. The size range of nanomaterial is () CO4 L1
(A). 110100 A (B).1to 100 mm (C).1to100nm (D). I to 100 pm
6. Widespread use of nano technology is due to () Co4 L2

{A). Small scale miniaturization (B). The fact that it is faster and cheaper (C). Its lower cost
(D). All the above

7. The refractive index of core and cladding are 1.563 and 1.498 () COs5 L2
respectively and then numerical aperture (NA) is
(A). 0.346 (B).0.199 (C).0.246 (D). 0.446

8. If an electron excites from lower state to higher state then that process is ( ) CO5 L2
called
(A). spontaneous emission (B). stimulated emission (C). absorption (D). systematic emission
9, Step index fiber can be a () Cos L1

(A). multimode fiber only (B). monomode fiber only (C). monomode as well as multimode
fiber (D). either monomode or multimode (cannot be both)

10.  Numerical aperture represents capacity of a optical fiber. () COs5 L2
(A). light gathering (B). heat dissipation (C). heat absorption (D). light dissipation
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PART -B
ANSWER ANY FOUR

Q.No Question

11.  What is photo diode?. Explain the principle, working and characteristics
of photo diode.

12.  Discuss the V-1 characteristics of zenar diode under forward & reverse
bias conditions. Mention at least 2 differences between ordinary P-N
junction diode and zenar diode.

13.  Explain construction and working of Scanning Electron Microscope
(SEM) with neat diagrams.

14,  Explain sol-gel method to synthesis nanomaterials with neat schematic

Aiaorram

15.  Solve Einstein coefficients to demonstrate lasing action
16.  Explain the construction and working of Nd-YAG laser.
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Internal Marks :(AlI&ML-A)

Continuous Internal Assessment (R-22)

Programme: B.Tech. (CSE Al-ML) Year:1  Course: Theory A.Y:2023-24
Course: Applied Physics Section: A Faculty Name: Dr. RameshBabu Kunchala
Viva-
shelmane | ML MU Ao | et | foul
(5M)
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 30
46 23C11A6648 18 21 20 25
47 23C11A6649 27 29 28 33
48 23C11A6650 26 30 28 33
49 23C11A6651 16 18 17 22
50 23C11A6652 31 35 33 38
51 23C11A6653 19 23 21 25
52 23C11A6654 27 27 27 31
53 23C11A6655 30 25 28 33
54 23C11A6656 24 29 27 32
55 23C11A6657 17 19 18 21
56 23C11A6658 27 35 31 36
57 23C11A6659 24 21 23 27
58 23C11A6660 19 22 21 25
59 23C11A6661 20 21 21 25
60 23C11A6662 21 24 23 27
61 23C11A6663 26 35 31 36
62 23C11A6664 16 19 18 21
No. of Absentees: 01
—f “) H
fk \{[l WAl A(l }f a EJ Y
Total Strength: 62 \

Signature of Faculty
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Internal Marks :(Al&ML-B)

Continuous Internal Assessment (R-22)

Programme: B.Tech. (AI&ML-B) Year: | Course: Theory A.Y: 2023-24
Course: Applied Physics Section:B Faculty Name: Y.SRIDEVI
Viva-
Sho| mone | ML DM mgor | decoser || ol
(5M)
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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UNIT-1 WAVE OPTICS

Umnit-1 : Wave Optics

' Optics is the branch of physics in which we study the nature of '
light and the phenomenon exhibited by it

1.Newton's corpuscular theory — Light is a particle
2. Huygen's wave theory = Light Is a wave
1. Mawwell's electromagnetic theory — Light is ER wawe

4. Planck quantum theory of light - Light is a Photon

introduwction

LA
A w15 3 disturbance in a medivm that carries enengy without a net movemsent of
particies
The characteristics fpropertes of waves are 1) Ampltede T Time pevicd
3] Freguency 4) Wavelength 5|Phase S]intansy

Particle:
A particle is a point in space which has mass B oooupies gpace or mgion

The characieristics/proparties of a particle are
1] Miaes 2| welodty 3] Momentum 4] Energy efc
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1 1
-'I' A ks (] ATl il o TRE FE T T o S DT ] T ST TH OF TR MR W TR B el ki
R0FS RO - O el DA Dheonagh Thieve,
& Phuns [Er Pross of s wese deoritec e etaie o meriion . He awse cveepn throagh an elesmant 5 8 parieclesr
Emian

& Wasebeap L Wasre g b ri Sl Aed dn U il s s il st Bertwaren s oo st et Crebls B B
COSstu e Iron g wive i L ol ghail

& Thorey Ferhal ol 5 e [T]: Tome Prriedl ol 0 aees B e e ke Thivagh aae campiere cariilatian.

& Fregpesy off 5 soew (v Feegesnny al @ soes B defined s samiser of gunillasiors per o thres 1 b ohesrerisd bey v

Path Gifference and Phase difference

Path difference refirs so dhe difference ia tre
ety of Hve paries foken Sy ned wwees from
the2ir MESpeClive SOM0EE [0 4 gIVEN Paint

Fhiase differemce refers 1o flbe difleremee i
el posiivm witfeln thelr regpecive cpelies.

C2 w i Path «fifferemnce dnomd

Fhas=e Hiference (rad) = O In )

Wavelet and wave front |
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4 Proposed by Christiaan Huygens in 1678
4 Satemenl:

Eviry poird an & winee Troet i in itsall ithe scaunce of sphirical waselets

which spread oull in the forward dinection at the spaed ol Bght. The fam
of these spherical wavelets formes the wawe fromt™

Exaenphes of Huygen's Pringiple |

“ If & shone |s theown into the rser i@ will oeate waves around that point.
“ These wanwes look like dircular rings and are called wase front waves.
“rGradually, the wase fronds dispesr=s in all directions.

.Huyg-r.'n': Principle .

4 Smoredery seveirh empiteds s nedeen 0 Sorwerd
directigr @nd b 1ero in Geckosed dicson

A rhai - ey Tae sed il iy mreeen L dly b
barecsad gleramian guet the deeimion o1 e iredary s from.

Huygen's Principle
| Advartages: |

& Huypsss oncept proreed the reflecton and refractos of ligh.
= The concepby bk diffraction of light, sx el ax inferierence of light, wers provesd by Hoggens,

Disadvantage:

.ﬁ'WHMH‘LmﬂMﬂHMHHﬂIMMH
Huygera prircipk.

= Huygers prircighs bled 1o sqpisis sve phosaskecitic sHeo

B it TR I H AL TR TR RS a8 W el SRR e sl e | ErEagane g
sl bed lareinferous rthac. Thh = Ereved o bo dalss b e 20tk cortery.
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| Principle of superpasition of waves

CPwhen twe of mone wives with the same lreguency travelling in opgosite directions
:mhwmh&omddwddm‘

W s = tuperpocition cam unSwrgo construtties or destructier imtearierercy

Coherence

|
f'MmmﬂnboMMMuMMnmw.m
amplitude and constarnt phase difference”

| Interference of Light |

‘ < The moedification in the intansity of Hight, due 10 the superposition of two or more
wave trains bs called interference.

% M the intensity & increased, we call It constructive interference and If there is

: reduction in intensity we call it destructive interference,
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Conditions for Interference |

< The two sources must emit continuous light waves are having same
wavelength, amplitude and frequency.
- < The two light sources should be monochromatic,
< The separation between the source and screen will be large.
% The two light sources emitting light waves should be coherent.
- ¥ The separation between the two light sources will be small.

Types of iInterference

I Constructive imerference

Path difference (A)=nk

i.e, integral multiple of A {or) even multiple of A/2

7 . Destructive mrhma

Path difference (A)=(2n+1)0/2

ie, half integral multiple of A {or) odd multiple of A/2.

Examples of interference "tm { ng y 10

Samp Bubbie Coboer Patchws =3 Wet Rasd

Aol ) velm bww Tins by
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Interferemce in Thim Film Dwe io Reflected Light |

Corcider & thin film of refractive imdex g and thickness @ (ses Fig. L

Led a ray S f2ll on the wpper surface of the film ai mcidem mgle L

The my is pasthy reflecied along AF and partly refrocted along A B ot angle .
Lower surfoce also reflecis the rey along BC and finally, the ray emerges out from
the upper surface of the film along COU

# To evaluste the path diference berween AE and CTr, we draw perpendicalars CF
mnd A on AE and BC, pegpeotively

LI A

= The optical path difference beraeen AE and CD is

A=ulAR+ BC) - AF o (1)

Interferemce in Thim Film Dwe io Reflected Light |

Figars Thin bl el e

From Saell’s hw, in triangles AFC and AGC
_ i i . AFAC _ AF
B nr - CGIAC CG

therefore we have
AF = ji 6 o) (2)
Purting che value of AF from Eq. %) in Eg. g1y ., we have
A=puiAB+ BC) - pCG
= it (AB 4 BC — CG) = g (HC - CG)
= HG [
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I che triangle ACH,

Iﬂ!-% = M = AH cimr = 28 coss
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[Simce triangle AQE congruent triangle BOH, hence AQ = QH = 2r) Now A = 2
cos 1 - A phase change of n eguivalent to a path difference of 42 is produced when
a ray of light is reflecied from the desser mediom | Sickes” theorem ). Theredore,
thee effeciive path difference in this cose is

ﬁ'llpmr—%

Condition for Constructive Interference

If the path difference &' = ni wheren =0, 1, 2, 5, ... them constuciive inierference
izktes ploce and the filsn appears bright in the peflected ligha:

Imm'—%'ﬂl = Qroosr e (In+ I]%

Condition for Destructive Interference

IF dac pach diference &7 = (2o @ LR, whese w= 0L 1, 2, & ..., thea devrumiee imerfererer ko plece
arel the bl sppean dark s the reflecsed Bghi:

piicanr —% =2 I]% = Jjirooar=[n+1jd

Sirecw m e an imeger, therefoo (r 4 1] can aeo ba walien ax 0. Thes

DpsrnsF = il
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| NMEWNTODRS RINGS ]

4 Mawlons riegs have beos named after Engliah physicist and mathessatician Sir
Haaa Waewion, s was the firg 10 obkeres B effect in 1704,

& MEwDons fngs ane & serkes of concemiric Gecular rings oonsisting of baight: and
dark-calansd fringe.

sWhen » plaec-comees lees lies on top of & plane lens or glass sheet, & small lxyer of
Air is Tonmied bEbaseen e Dao Enses.

- iwrlon's rings am loread by B imeclirence phanomenon whien mensckromatic
and coherant reys of lipght are reflected from the top and Boftom surfsces of this s
fibmi.

Principle of Newton's Rings Formation

Thee phienomenon of the forenation of Newton's rings can be cxplaéned based on the
i Qhaary of light.

2= &n air film of varying thickness i formed betaeen bens and the glass sheet,

4 WEEn a ray & incident om the surface of the ke, it is refacted a5 wall as refracted.

<= When the refracted ray strikes the glass sheet, it endergoes a phase change of 180°
o raflection.

@ Inferference ocours bebasen Do wavey et inferfere consbractively if path
differences betessen them s (m+12]A and destructively o the path difference
Estpvwaan tham & mi, ihensby produceng alternabs Brght and dask rings.

NEWTON"S RINGS

. i o R

T E TR i
e i

Tarerrimidbk a

| e iy

;

;
l:I.
T
E

P =T

:I"lrl'rrl:m':l rirlg.rrplrrirrnl-J
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| Wemton's Rings by Reflected Light |

< Faplained by Viosarg .
lI.- = Theme vings ore produced 8 @ ot oFf mierfesrrer bEriween Lhe

_.-"- I et redleC) e Prove: Tl g i el Vel limsot' Sl ol i
-~ ¥ mlate a dhossn n Pig.

The b prr padshlmeree lerarn l--.-.—ln'-'_-r-...- [ | Eh -

Fig. Formsation of rings 2
m Dol e+ B S

P il B b, & @ O ] Pk e Sy il s o o L S
ey +diml

Blrmer. e ks T o brvwrers e | owwi
£
O T -
= z

For constructive interference (bright ring)
2t+ Wf2 =ndk
2t= (2Zn-1) Af2 i) where n=1,2,3...
For destructive interference [dark ring)
2t+ A2 = (2m#1]) A2
Fa ool o P R ] | where n=0,1,2.3,...

Diamesters of Dark and Brighs Rimges |

2 T evaleigte the diamseter of Braght and dark rings,
a plano-conves lers iz placed on the plare glass
Bl

Lot R be the radius of the curved surface of the
kenis and t be the thickness of the film at the

cErtain paink

Fig. Dengnmmatos of maevienes of Meswtons g
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AF = AR = {14 = AF
Bur AF = AK = r, the radun af the nng pauisg theaugh B We have
P T -

In screal pescrice & s quae large arsd & i very amall Th:h:l"-mhrl#rdmm'-hm
[

r"-.!ﬁ-:-a'-'i
aN
Fror Berkgrhan wirsge, ssbsnimaring this vabue of ¢ fremn Egp | n Eq. 0 b e g

!.u.l-li!--rll%

s A
-t.!.uu--:z--rlll
..-':':1'”:'“

i

=1

This dincaws cha radiss of sh bright dag. Thaus we basy

Il_J_lh-ul:-.l.nl'
L] :-_

I 10 in rhe olismamer ol the o beighe ring, we haw
I|'=£.'
B

Therelione Eq. (3 A40] Boosims

ﬂ]“ it AR L A+ 0 AR e, e+ 1h AR
[ L i = 1 M

Far air blm o = 1. %

= w4 AR = 0 = J 2w+ 10 AR =-J'3l.--.|ﬁ1.':h+1=-ﬂ;= wdm+1

Ag =il 1,0 3. dks e+ 1) b oadd nsber, ohee dharmeeners ol mccessve beighe rings ae propomional oo
rhi squesy o of thae odkd ranural sumbspr,

Frat slimels, s, ra vt iwi v §bor walur o ¢ on Fij
L. .
:""u- ad, =

I T3 s b chasmwriey ol sher by ik rimp, wor bavn

r.m

i
Rl

I il B s o Sl
N T
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Thar the darens of pavreins dab rmge n progresiansd s ibe wauer sae of dic sl roevlen
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Determination of Radius of curvature of plado-tonvex lens

W kaowe that the damcter of mth dack ring is gives by

07, = dad R
Dicmwner of (v + pith dack ring Is gives by

DI, =Adln s piAR
Froen Dgas (040) anad (342), we base

L = wdlar AR~ AwAR v D~ [X « 4pAR

oL, - o’
=R r N

Applications of Newton’s Rings 7

'mdmsmomwaaumw.mdnu*‘ﬁuu |
are as follows.
< For testing the uniformity of a polished swrface by studying the interference
pattern the surface makes when placed in contact with a perfectly flat glass surface
< To control the thickness of paint that is used on posters. Too much paint woeld
exceed total welght requirements, and too little would reswlt in falnt Imprints.

UNIT-| WAVE OPTICS Concept: Diffraction-|

Light Diffraction Through Clouds

- - . -

Pigume 1 The by of R smmd s of on shpa i
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Diffraction

Diftraction

Delinition:

The bending of light waves around the comers
of an obstacie and spruading of light waves
into geometrical shadow & called diffraction,

< Fint observed By Francesco Mara Grimaldi, an italian mathematician and physicist.

< Diffraction effect depends upon the size of the obstade.

< Diffraction of Iight takes place If the size of the obstacle s comparable to the
wavelength of Ight,

1. CD refecting rainbow colours

2. Holograms

3. Sun sppears red durng wnset

4. From the shadow of an object
S.Mngollhhtnthmoimm

&. Spectrameter
7. X-ray diffraction
2. To separate white light

Difference between Interference and Diffraction

Ak

1\
A~ //\/ \/\\ ~

Twte~re

Mterderanoe fom Seo narTow ity OYacon from one dader she

Cnme wse
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Difference between Interference and Diffraction

Interference Diffraction

gh“nwdm .Q‘.UM“M

two coherem sources. parts of the same wavefront.

Interference bands are of equal wigeh, Dftraction bands decrease In thelr widths
as the order increases.

All the bright tringes are of the same The Bright fringes are of varying istenaity,
innensity.
All the dark frisges have zero ntessity. The imensity of dark fringes b not serc.

Course File

Types of Diffraction

Frasnel Diffraction Fraunhofer diffraction
]

A
\F=

Sowrce at H CONVEX
. ons
Sht

‘1Screen

Screen}

Froswhofer diffroctaon Fresmel's diffroction

For diffraction to occur, the laght . For diffraction to occur, the light source
source and scveen e ol inlinae sl soreen are at finlile dastance froes
diszance from the obszacke. the obszaclke.

To seady diffesction, leoses we NoO Jenses are necessary to study the
Sady of the EGitraction is casy, . Seady of the diffeaction is complicated.
Diffraction can e studiod i any . Diffraction can be stodicd only in the
direction of peopagation of hghe direction of propagation of light

In this case. the inosdent wavefroots . Inowhis Gase, the incident wavelrools are
are plasc, cither spherical or cylindrcal,
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Fraunhofer Diffraction at Single Siit

Fraunholer Diffraction at Single Slit

Theory:
_— T - -
w Al -==T'0 [ | B
DR, oAy - ™ 1P
- —_— T ‘&_
— 2 T —  § | = -
- - eO'gAv:—l.—r— *—(’-*—"*-_?"r*—‘— el
$ : L .‘»9- e 7 | | o
- e - >
w 8 '
Plane Lens Screan

Fraunhofer Diffraction a1 Single Skt

In crder to find out intensity at point ‘p ‘ draw a perpendicular AC on BR. The path
difference between the secondary wavelets is

From AABC
Sméd= _3_( 9
AB

BN = ABSm @
CBC =eSné

The phase difference § = 2r/A [path difference)
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Fraumhofer Diffraction at Single slit

Let s consider the width of the slit i= devided into ‘n' equal parts and the amrpiihede
of waree is 2%
The phase differenos BENWEEN 38y Ted OONSEOUTIVE Wwawes Brom these parts is

| 1|22 .
Fram e mdthsd ol wichor addition of amplitedes (B resultant  amplituds "R i

Riven by

J i A
e - A5
£l

Saad T 1 Freunhofer Difraction ak Single Shit

Ji'-""—:'ﬂq--m-.u

Fraunmhofer Diffraction at Single Slit

Intensity ot poirt P iz I=R?

Asin 8

R T i
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Fraunhofer Diffraction at Single Shit

Positions of Masimum and Minimewm Intensities

For intensity to be maximum or minimum ‘% =0

The solution of above expression leadstosin i =0 o f=tan ff

Condition for Maumum intensty: When sin B /8 = 0, then intensity is zero
asn@=+mA

The above Equation gives the position of 1st, 2nd, 3rd,... minima correspondingtom = 1,
2, 3 and 50 on. Here m » 0 because when m « 0 than a sinB «0 which is the condition of
maximum Intensity.

Condition for Maximum ntensity
For maximum intensity S =tan §§
The solution of the above Eg. can be obtained graphically. The graphical solution

gves
P=143n 246mn, .

These are referred 10 as the first maximem, second maxirum and so on. The
2ero intensity positionsare B=2 1m, £ 2, 237, .. .

Plane Diffraction Grating

An arrangement consisting of large sumber of parafled siixy of eqeel widsh and
separared from each other by equal opague spaces is called @ “diffraction graning "

bogran IS Trm gy
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From Fraumhofer diffraction at samgle shin all the secomdary waves
proceeding from slits in a direction B are equivalent 1o a single wave
of amplirude
= Asln g wﬁmu:m
i A

Path difference berweesn oo successive waves = (g + flsin @

The corresponding phase difference = IT#{j +b)sin® =28

Im crder o fimd the amplivsds no direction & we bave 1o fimd the resubinn seopliude
of M wives each having anplitude B and common phace. Using the stasdard result,
the resultant smplivede in o direction § is given by

_Hlinl:rln'n NI
e sin d

The mesubang inensicy an posm M is geen by
e A" sim’ a2 sin” W 3

e’ sin” [F

c
minima

Figure The intensity distriburtion curve,
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| Resalving Power of Plane ransmission Grating |

Fguse  Roalvisy power of & planc eransnivion grating,

The direction of (say) mth princspal maxina is given by
(@ +dhin B nd
The direction of mmnsma s given by
Ma 4 b)xsin = mA

where m can take any meeger value exceptm ~ 0, N, 2N, 3N .. nN (for ath order
mixins ),
The first minima adjacent 10 this o™ pancipal maxima in 8 increasing direction (i.e 8 = d 8)
withm = a N = | will be obazimed by

Ma+bxin (04 d6) = (nN + ]]A — (1)

From, Rayleigh's crisenon
For yast resobution of spectral lines A and 4. + d A the ™ maxima of A = d 5. and first

mamama of A (adjpcent w0 its nth maaxima ) should be formed in the same drecton
(comdition of overlapping), that is, 8 + d8

Further, we have ath onder maxima of 4 + 424 in 8+ 49 direction given by
(@ +bkin(0 + d8) = w{l + d2)

or Ma +bn(@+ o) = NuolA + dA) =) 2y
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Now, applyng Rayleigh’s critenoa smplies nth order maximaof . - d 2. by Eg. (1)
and first minimsa of @ by Eq. (2) should overlap, that is, mathematically both Egs.
(1) and (2) meaa hold semveltancously.

(N + 1A = Nu (A + dA)
Adr =uaN=Nla+E=snBA

The reselviag power of gratieg bs the product of the order of spectrum with

total nmmber of Unes on the grating.

UNIT-1 WAVE OPTICS

Chapter: Polarization-|

» Polarization
~ Polarization by reflection (Brewster's law)
» Polarization by double refraction

~Nicol's prism.
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Principle Nicol's prism

< Mical prism is basad on the phamamenon of dowlle refractian,

% Hunpolarised light passes through calcite orystal, it splits imte O-ray which has
wilsrations perpendscular to the prindipal saction of the crystal asd E-ray which has
wikrations parallel to the principal section inside the crystal.

% H somehow ome of the teso beams & eliminated then ondy 0 Beam IS trarcmitbed
through the crystal,

& In Micod, O-ravy s eliminated by the total internal reflection and E-ray ks transmitted
ihwrough the crystal which is plane polarined hght.

Construction of Mocool Prism

o A dcalcite crysial whose length is thres times ot 15 width i takemn
S Thae tweo emd faces A'D ared BC of the crystal are ot In such 3 way that they make am
angle of 68° imstaad of 71°.

4 Resulting part of the crystal is then cut along &0 80 thet it makes an argle 907
with the two end faces as shown in Fig.

<= The teso surfsces are prounded, polished aptically flat and then cemented topether
with & iransparént material called Canada haliam whose refractios indes ligs
midaay between the refractive index of O-rary and E-rary.

& For sodium lght, refractive indices ar 1.66, 1.55 and 1.43 for O-ray, Canada balsan
and E-ray, respectheety
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ool pri|en as Polariser

o3 i an oy bt fails on the feoe &' paraled 10 e ee D", U splis imo O-rir el E-rarg
hasdng wisraiicns gargl el arsd peerpend kular oo the prirdi pal secnien indde the crgeal.

£ nis diar that Candda balsaim laysd B fdng dessi (e Laling bod E-rafg @l hisd gheiks bad O-
ray {tacau for O-rag the sngle of incidesce &1 the Canada halsam lsyar iv highar than The
critical angle of calchie and Cansda balsaml. han is

Crnbaal asghe =t (1.95/1 56) = s [LAET] = ie

A O-rady i Pl lsoted Trown this kayed of Canada Balsam by todad internal rellection amd
ahsorses by the lamp black suripce DC

< The E-ray transmitted from Canada kalsam layer is plane polarzed Bght In this way
Micol prism scls ay a polpriser,

Miced prism as Analyser

M, h-—#d b
.l"ﬁ .-T" % ¥ beo Mol priems N1 ard M2 ere paralsl 4o
S - = -
7 _-:‘hé"-:-'f HH -__-"I ! {L:_ wath ol T8im anle Eray paises Bioegh bath

- ’ e Mkl grieme
., oy 4= 1n e case. the il GRSl o pelaiins and
P —— -_.'. k] b
_?I'-.__ II'.-"I-I : ._;‘-'_!- x-{‘i.. :__‘:- o GONET BT1S 35 3 aalyred 34 sk in Fig Jal,
ey _.' T .
Lt o

v
—
[ ] L]

4 Wihmr ihe wpoored Pecod M2 i gradaslly rofaied than tha irdeeaiy of E-rey decreasrs ard il MY and
Pl g oo el Bl T e ol Ben nes lghe oo e g Troe g weioed kool W [Fig i)

4 Furthar, # BT & rotabed, the intera ity of smanpmi light noeases. In Bbcwsiry wee can sirg that Migol
Pt a0l @ an enakpier,

Polarizers are widely used in

“ liguid crystal displays (LCDs)

“ sunglasses

“+ photography

< microscopy

“+ many of scientific and medical
purposes
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