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Course Overview:
Student will learn fundamentals of physics and how it forms the basis of all engineering and

science from this 47-hour course. In this course, student will study the fundamental concepts and
application of different physical phenomenon and their theory.

Course OQutcomes:

CO. NO. | Cognitive Level | Course Qutcome
. Apply and operate on the concept of interference and diffracti
1 Application pp2y and op . P et " raction
to explain various wave optical phenomena
To describe the concept of quantum mechanics and apply tt
2 Knowledge P qau ! ALE ApRY e
knowledge to 1D and 3D potential box problem
Application of coherence in the source of light and basics of
3 Analysis optical fiber: employment of working principle and construction
of lasers: demonstration of optical waveguides
: Application of physics of semiconductors material and their
4 Synthesis PP : Py !
classifications
Breakdown of electromagnetism with the help of Maxwell’s
5 Synthesis equations and  formulate the electromagnetic energy
transformation theorem

Prerequisites:

e Basic mathematics
e Understanding of basic high-school physics
e Able to solve 2™ and 3" order differential equations
e Aware with the concepts of atomic structure
e ,
: o Engineering Physics Yearof study: 200021 . :
Course Qutcome| P01 | PO2 | P03 | P04 | P05 | pos | po7 | P08 | pog | poto | poit | pot2 | psor | pso2 | pso
our1 | 2 1 0 0 L 0 0 0 0 0 g 1 0 0 0
oM | 2 2 0 0 0 0 0 0 0 1 0 0 0
onmos | 2 0 o 1 0 0 0 0 0 1 0 0
onmng | 2 1 i 0 1 0 0 0 0 1 0 0 0
onrmns | 2 2 1 g 1 0 0 0 ¢ 0 0 1 0 0 0
cor(ave) | 200 | c40 | ce0 | o00 | 100 | o2 | oo | 000 | oo | oo | em 00 | ooo | ooo | oo
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Course Coverage Module Wise:

Lecture plan based on Unit 1

Lecture Si. No.

Topic

1

Student is able to grasp basic nature of waves and their optical behaviour.

2

Student becomes familiar with Interference and different types of

Interferometers.

Student should be able to identify different pattems of Diffraction.

Student becomes familiar with Diffraction grating and application .

Student is able to grasp concept of Rayleigh criterion.

Student should be able to identify different parts of Spectrum.

Student becomes familiar with Resolving power of optical devices .

||| || w

Student should be able to understand X-Ray diffraction and bragg’s law.

Lecture plan based on Unit 2

Lecture Sl. No.

Topic

9

Introduction to Quantum Mechanics.

10 Student is able to grasp concept of Wave Particle duality.

11 Student becomes familiar with the concepts of Matter waves and basic
postulates .

12 Student is able to grasp concept of Wave functions .

13 Student becomes familiar with Properties of Wave functions.

14 Student is able to grasp concept of Schrodinger’s wave equation.

15 Student becomes familiar with Applications of Schrodinger’s wave

equation.

Lecture plan based on Unit 3

Lecture Si. No.

Topic

16

Student is able to grasp concept of Spatial coherence.

17 Student becomes familiar with Temporal coherence.

18 Q factor.

19 Student is able to grasp concept of Visibility.

20 Student becomes familiar with Optical Waveguides.

21 Student is able to grasp concept of Optical fibers.

22 Student becomes familiar with Numerical Aperture.

23 Student is able to grasp concept of Angle of Acceptance.

24 Student becomes familiar with Applications of Optical fibers.
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Lecture plan based on Unit 4

Lecture Sl. No.

Topic

25 Student becomes familiar with basic Laser Action.

26 Student is able to grasp concept of Einstein’s theory of laser action.

27 Student becomes familiar with Einstein’s coefficients.

28 Student is able to grasp concept of Properties of Laser beam.

29 Student becomes familiar with Population inversion.

30 Student is able to identify Components of Lasers.

31 Student is able to grasp concept of Laser construction.

32 ‘Student becomes familiar with He-Ne laser. -
33 Student becomes familiar with Semiconductor Lasers

34 Applications of lasers.

Lecture plan based on Unit 5

Lecture Sl. No.

Topic

35

Student is able to grasp concept of Bondings in material, energy bands
and classification of solids.

36 Student becomes familiar with Intrinsic and Extrinsic semiconductors.
37 Student is able to grasp concept of Fermi Dirac distribution function.
38 Fermi Energy.

39 Student is able to grasp concept of Conductivity and factors affecting it.
40 Hall- effect.

41 Student is able to grasp concept of Hall-coefficient.

42 Applications of Semiconductors.

Lecture plan based on Unit 6

Lecture SI. No.

Topic

43

Student becomes familiar with Divergence and curl of electrostatic

field.

44 Student is able to grasp concept of Electrostatic potential.

45 Student is able to grasp concept of Laplace’s equation.

46 Student is able to grasp concept of Poisson’s equation.

47 Student becomes familiar with Biot-Savart law.

48 Student is able to grasp concept of Displacement current.

49 Student becomes familiar with Time-dependent Electric field.

50 Student understands Maxwell’s Equations and their vast applications.
51 Poynting vector.
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TEXT/REFERENCE BOOKS

o Essentials of Engineering Physics (RTU), 2™ edition,A S Vasudeva, S. Chand Publishing.
e Engineering Physics, 2nd Edition, Hitendra K Malik, A K Singh, McGraw-Hill Education

Publications.

@ Optical Physics, 4th Edition, By Ariel Lipson, Stephen G. Lipson, Henry Lipson, Cambridge

University Press.

Teaching and Learning resources:

Unit 1

https://drive.googie.com/drive/folders/1pB4L md0 WE{3Sdc566 GW3shdd-D6NdsLD?usp=sharing

Unit 2

https://nptel.ac.in/courses/115/106/115106127/

Unit 3

https://nptel.ac.in/courses/115/108/115108127/

Unit 4

https://nptel.ac.in/courses/115/102/115102124/

Unit 5

https://nptel.ac.in/courses/115/102/115102124/

Unit 6

https://voutu.be/bwreHReBHZ A

Assessment Methodology:

Assignments one from each unit.

AW N

Online quiz on kahoot after every module completion.

Practical exam in lab where they have to perform experiments. (Once in a week)

Midterm subjective paper where they have to write algorithms to perform different operations on

different data structures as mentioned in the moduies. (Twice during the semester)

5. Final paper at the end of the semester subjective.
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VIVA VOICE QUESTIONS

What is the relationship between probability and wavefunction

If plank's constant h is greater than 6.625x10-34 Js

Define the matter waves and their properties

From quantum theory of observation and measurements, if a system is in a certain state for time
At, the energy of the system in that state is uncertain by atleast??? Note = h(bar)=h'

What is hall coefficient? ( Define in a single sentence)

What are the conditions that define Fermi energy level

What happens when the atoms with 3 valence electrons are doped with atoms of 4 valence
electrons

What is the no. of electrons in conduction band of intrinsic semiconductor at 0K

What is the difference between intrinsic and extrinsic semiconductors based on charge carrier
concentration ( np = number of holes, ne = number of electrons)

Explain photoelectric effect

Zero point energy is consequence of

ASSIGNMENT QUESTIONS

e Report physics of quantum computers
e Science fiction a detailed analysis report

e Write short note of requirement of quantum physics as a theory

e Come up with novel use of semiconductors
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ENGINEERING PHYSICS QUESTION BANK

Unit 1
Analyse the different aspects between fraunhofer and fresnel diffraction.

lllustrate the difference between interference and diffraction using example of
monochromatic light sources.

What is meant by interference of light? Obtain expression for interference in thin
films in reflected light and hence condition for: (a) bright fringe (b) (b) dark fringe.

What do you mean coherent light source and non coherent light source?

lllustrate the complete working of Newton’s Ring experiment in. Also determine
expression for diameters of dark rings and bright rings.

Unit 2
What are the matter waves ?

Write down Schrédinger equation for a particle confined in a 3-D box. Obtain the
wave function for a particle confined in this box

Interpret the density of energy states

Write down the examples of tunnel effect in detail with proper illustration.

Find out the expression for time dependent Schrédinger wave equation

Unit 3

Derive an expression for optical fibre acceptance angle.



What do you mean by spatial coherence? How it is related to the finite size of the
source.

What is resolving power of optical instruments? Explain Rayleigh criterion for limit of
resolution

What is plane transmission diffraction grating? Explain its theory and determine

@ Intensity and position of principal maxima
® Position of minima

@ Intensity and position of seccndary maxima

Determine resolving nower of a plane transmission diffraction grating

Unit 4

Explain in brief the terms Spontaneous Emission and Stimulated Emission.

Write at least 3 properties of Laser beam. The answer must be supported by
examples and numerical values

Explain population inversion condition for laser action.

List six applications of LASERs in the field of Engineering and Medicine

Unit 5
Hlustrate bonding in solids. Give difference between covalent and metallic bound.

Draw and discuss energy band diagram theory for insulator, semiconductor and conductor.

Give difference between Intrinsic and extrinsic semiconductors
Derive an expression for conductivity in semiconductor

Derive an expression for Hall coetficient and write down the application of Hall Effect

Unit 6

Solve for the expression for curl of magnetic field. And Electric field.

For ik



Demonstrate the expression for divergence of magnetic field. And Electric field.
State the Faradays laws for electromagnetic induction
Interpret the Maxwell equation for free space and time varying field.

Employ amperes law for magnetic field.
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CSE Il Semester Result - ( 2018-2022 Batch) EXAM-2019 Total 95

Students

Engineering Physics

Engineering

Physics Lab
S.No. |Roll. No. Name

1{18ETCCS001 [AAYUSH DADHICH 4 B+ 1 A++
2|18ETCCS002 |ABHISHEK PANCHOLI 0 F 1 A+
3[18ETCCS003 [ADITIJAIN 4 c+ 1 At++
4[18ETCCS004 |ADNAN PIPAWALA 4 A 1 A+t
5[18ETCCS005 [AKHILESH JOSHI 4 E+ 1 A+
6|18ETCCS006 [AKSHAY SHARMA 4 [ 1 A++
7[18ETCCS007 |[ANAM QUAZ! 4 D 1 A++
8|18ETCCS008 [ANJALI MEWADA 4 C+ 1 At
9|18ETCCS009 [ANN MARY THOMAS 4 E+ 1 A++
10{18ETCCS010 |APOORV PANWAR 4 E+ 1 A++
11{18ETCCS011 [ARYAN JAIN 0 F 1 A++
12[18ETCCS012 |ASHA YADAV 4 D+ 1 A++
13[18ETCCS014 |AVI KUMAR TRIPATHI 0 F 1 D+
14[18ETCCS015 [AYAN SHARMA 4 E 1 A
15[18ETCCS016 [AYUSH GADIYA 4 E+ 1 A++
16|18ETCCS017 [BHAVIKA BHATNAGAR 4 C+ 1 A++
17[18ETCCS018 |BHAVYA KUMAWAT 4 E 1 A+t
18[18ETCCS019 |BHAVYA LOHAR 4 c+ 1 A++
19[18ETCCS020 |BHUMIKA SALVI 4 C 1 A++
20|18ETCCS021 |CHAHAT JOSHI 4 E 1 B+
21|18ETCCS022 |CHAHAT LODHA 4 E 1 A++
22|18ETCCS023 [CHARUL MEHTA 4 C+ 1 A++
23|18ETCCS024 [CHIRAG JAIN 4 D+ 1 A++
24|18ETCCS025 [CHIRAG PALIWAL 0 F 1 A++
25|18ETCCS027 |DARSHAN JAIN 4 B 1 A++
26{18ETCCS028 |DHAIRYA KANTHALIA 4 B+ 1 At+
27|18ETCCS029 |DHRUV BHATI 0 F 1 A+
28|18ETCCS030 [DHRUVIT POKHARNA 0 F 1 D+
29|18ETCCS031 |EAKANSH JAIN 4 E+ 1 A++
30|18ETCCS032 |GARGI SHARMA 4 E 1 A++
31|18ETCCS033 |GAZAL LODHA 4 D 1 A++
32|18ETCCS034 |GAZALA PATWALA 4 B+ 1 A++
33|18ETCCS035 |GEETESH KASHYAP 4 E+ 1 A+
34|18ETCCS036 |HARDI JAIN - n r 1 A++
35|18ETCCS038 |HARSHIL TAUNK 4 E 1 A++
36|18ETCCS039 [HARSHIT JAIN 0 F 1 At+
37|18ETCCS040 [HARSHIT KASODNIYA 0 F 1 At+
38|18ETCCS041 |HARSHIT PANERI 4 E 1 A++
39|18ETCCS042 |HARSHITA MEHTA 4 C+ 1 A++

40|18ETCCS043 |HEEYA JOSHI 4 D+ i A++ |
41|18ETCCS044 [HEMANG SINGH BAYA 0 o F 1 A+
42|18ETCCS045 [HIMANSH SONI 4 D 1 A++
43[18ETCCS046 |ISHIKA JAIN 0 F 1 A
44|18ETCCS047 [JATIN MENARIA 4 D i A++
45|18ETCCS048 [JAYESH KUGSIYA 0 F 1 A+t
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46|18ETCCS050 |KARTIK DAVE 0 F 1 A+
47|18ETCCS051 |KAVISH LODHA 0 F 1 A
48[18ETCCS052 |KHUSH MENARIA 0 F 0 F
49|18ETCCS053 |KOMOLIKA AGARWAL 4 D 1 A++
50|18ETCCSO054 |KRATIKJAIN 4 D 1 A+t
51|18ETCCSO55 |KRISHNA GOSWAMI 4 D+ il A++
52|18ETCCS056 |KRITHIK JAIN 4 B il A+t
53[18ETCCSO57 [LAKHAN PRAJAPAT 4 B+ 1 A++
54|18ETCCS058 |LAXMI KUNWAR PANWAR 4 C 1 A++
55|18ETCCS059 |MEHUL JOSHI a4 D 1 A+t
56|18ETCCS060 |MIHIR BHAWSAR 0 F il A+t
57|18ETCCS061 |MOHAMMED RAUF 0 F 1 At+
58|18ETCCS062 [MOHIT CHOUDHARY ) F i A+
59|18ETCCS063 |MOHIT MENARIA 0 F 1 A+
60|18ETCCSO64 |MOHIT SADHWANI 4 c+ i A++
61|18ETCCS065 | MUSKAN PANJWANI 4 c+ 1 A+t
62|18ETCCS067 |NIMIT RANKA 4 D 1 A++
63|18ETCCS068 |NITIN BAGDI 4 E+ 1 A++
64|18ETCCSO69 |PALASH SIYAL 0 F 1 A++
65|18ETCCS070 |PAYAL PATEL 4 C+ 1 A++
66|18ETCCSO71 [PIHU JAIN 4 C+ 1 At++
67|18ETCCS072 [PORWAL YASH LOKESH 4 D 1 A+t
68|18ETCCS073 |PRANJAL JAIN 4 D 1 A++
69|18ETCCS074 |PRIYESH SONI 4 D+ 1 A
70|18ETCCSO75 [RAHUL BADLANI 4 c+ 1 A++
71|18ETCCSO76 |RAVINDRA PRATAP SINGH 4 E+ 1 A++
72|18ETCCS077 |SEJAL JAIN 4 D 1 A++
73|18ETCCS078 [SHASHANK GORANA 4 D+ 1 A+
74|18ETCCS079 [SHIVANGI DHARMAWAT 4 A++ 1 A++
75|18ETCCS080 [SHREYANSH KUMAR 0 F 1 A++
76|18ETCCS081 |[SHUBHAM MAHESHWARI 4 E+ 1 A+t
77|18ETCCS082 |SIDDHARTH JAIN 4 E+ 1 A++
78|18ETCCS083 [SRUSHTI CHOUDHRI 4 E 1 A+t
79|18ETCCS084 [SUHANIJAIN 4 C+ 1 At++
80|18ETCCS085 |SUMANT VYAS 4 E 1 Ad+
81|18ETCCS086 [SURBHISINGH 0 F 1 A+.
82|18ETCCS087 [SURYAVEER SINGH 4 E 1 A
83|18ETCCS088 [TANMAY PRAJAPAT 4 D+ 1 A++
84|18ETCCS089 [TARUN TAILOR a E+ 1 A++
85|18ETCCS090 [TEJASVINI PRAKASH MEHTA 4 C 1 A++
86|18ETCCS091 [THAKUR NUPUR GIRISH 4 E+ 1 A++
87|18ETCCS092 [TINA SONI 4 ci 1 A++
88|18ETCCS093 |VAIBHAV SONI 0 F 1 A+
89|18ETCCS094 |VIDUSHI DHAKAR 4 C+ 1 A++
90|18ETCCS095 [VIVEK SAHU 4 E 1 A++
91|18ETCCS096 [VRATI BHANDARI 4 C 1 A++
92|18ETCCS097 |WASIM AHMAD BHAT e F 1 A++
93|18ETCCS098 |YASH JOSHI 0 F 1 A
94|18ETCCS099 [YASRA FATEMA 4 E 1 A++
95(18ETCCS100 |YOGYATA RATHORE 4 D 1 A++
Engineering Physics PASS =70 [PASS%=74
TOTAL =95 FAIL=25 |FAIL% =26
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