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BAS101 / BAS201: ENGINEERING PHYSICS

Content

Contact
Hours

Unitet: Quantum Moechanices

9

Inadequacy of classical mechanics, Planck’s theory of blaek body radintion(qualitative),
Compton effeet, de-Broglie coneept of tmaller waves, Davisson and Germer Experiment,
Phase velocity and growp veloeity, Time-dependent and time-independent Schrodinger
wave equations, Physical interpretation of wave functign, Paticle in a one-Dimensional
baox.

Unit-2: Eleetromnguetic Field Theovy

Basie coneept of Stoke’s theorem and Divergence theorem, Basic laws of electricity and
magnetism, Continuily equation for current density, Displacement current, Maxwell
cquations in integral and  differential form, Maxwell equations in vacuum and in
conducting medium, Povnting vector and Poynting theorem, Plane electromagnetic
waves in vacuumn and their transverse nature, Relation between electric and magnetic

ficlds of an clectromagnetic wave, Plane electromagnetic waves in conducting medium,
Skin depth.

Unit-3: Wave Optics

10

4 Spectra with grating, Dispersive power, Resolving power, Rayleigh's crilerion of

Coherent sources. Interference in wniform and wedge shuped thin films, Necessity of

extended sources, Newton’s Rings and its applieations, Introduction to diffraction,
Fraunhoffer diffraction at single slit and double stit, Absent spectra, Diffraction grating,

resolution, Resolving power of grating,

Unit-4: Fiber Optics & Laser

9

Fibre Opties: Principle and construction of optical fiber, Acceptance angle, Numerieal
aperture,  Acceptance cone, Step index and graded index  fibers, Fiber optic
communicalion principle, Attenuation, Dispersion, Application of fiber.

Laser: Absorption of radiation, Spontancous and stimulated emission of radtation,
Population inversion, Einstein’s Coefficients, Principles of laser action, Solid state Laser
{Ruby laser) and Gas Laser (He-Ne laser), Laser applications.

Unit-5: Superconduetors and Nano-Matervials:

Superconductors: Temperatwe dependence of resistivity in superconducting
materials, Meissner effect, Temperature dependence of critieal {ield, Persistent current,
Type 1 and Type 1 superconduetos, High tempurature superconductors, Properties and
Applications of Super-conductors,

Nano-Materials: Introduction and properties of nano materials, Basies concept of
Quantum Dots, Quantum wires and Quantum well, Fabrication of nuno materials -Top-

Dovas appronch (CVD) and Bottom-Up approach (Sol Gel), Properties and Application of
Bano materials,

Puge § ol 4}




Course Outcomes:

On completion of course the students are able ¢ \ J
€0 CO Statement : :1::’:;“5 e e
To explain the distiibution of energy in black body radiation and to understand the Understandias
co1 dilterence i particle and wave nature with explanation of Coinpton effact and /*p')ly Anding,
Schrodinger wave equation, i
To understand the concept of displacement current and consistency of Ampere’s law and Understamnd:
co2 aleo the praperties of plectromagnetic waves in different mediom with the use of f»ﬁai;m:' nRaing,
Maxwoll's equations, ' a :
To understand the behaviar of waves through various examples/applications of Apply o
co3 intetference and diffraction phenomenon and the concept of grating and resolving
power, ' : =
coa To know the functioning of optical fiber and its propertizs and applications. Jo Uﬂdp,’f,:andi;s?
uaderstand the corcept, propertics and applications of Laser. Apply
cos To i\neu; the properting and appiications of supercondutting materials and nane Undersmndi@"
materials, o

Reference Books:

1.

-

3.

4.

(¥a}

Concepts of Modern Physics - Aurthur Beiser (Mo Grao
Optics - Brijtal & Subramanian (5. Chand

Engineering Physics: Theory and Practical- Kaliyar and Pandey (Wiley India)

Applied Physics for Enginpers- feeraj Mehta (PHI Learning, New)

Engineering Physics-Malil HK and Singh A¥, (Mc Graw Hiil)




8.Tech First Year: Regular Course Lecture Plan Session 202223

Subject Name

Engineering Phystes (BAS101)

Unlt No. Unit Namp Syllabus Topics st AL
Inadeauacy of classical mechanics, Black body radiation, {
Stefan's law, Wien's law, Rayleigh-Jeans law
Planck’s theory of black body radiation (qualitative), 5
Compton Effect
de-Broglie contept of matter waves, Davisson and 3
Gormer [xperiment
Phase velocity and proup velocity a
1 Quantum Mechanics Time-dependent and  time-independent  Schradinger S
wave equations
Physical interpretation of wave function, Particle in a one 6
Dimensional hox
Numerical problems related ta Wien's law, Stefan's law, 4
Compton effect
Numerical prablems refated to de Broglie matter wave, 8
wave lunction&one dimensional box
Basic concept of Stoke's theorem and Divergence 9
theorem, Basic laws of electricity and mapnetism
Continuity equation for current density, Displacement 10
current
Maxwell's Equations in differential & integral form 11
Maxwell equations in vacuum and conducting medium 12
2 Electromagnetic Fleld Poynting vector and Poynting theorem 13
Theory ; -
Plane electromagnotic wave in vacuum  &Transversel 14
nature
Relation. between electric and magnetic field, Plane
electromagnetic waves in conducting medium, Skin 15
depth
Numerical problems related to Maxwell’s equatian,
Poynting vector, skin depth ' 16
Coherent sources, Interference in uniform thin films 17
Wedge shaped thin films,Necessity of extended sources 18
Newton's rings and its application 19
Numerical problems related to thin fitm, wedge shaped 20
film and Newlon's Ring =
Basic of Diffraction, Fraunhaffer diffraction at single sit 3
3 Wave Optics Fraunhoffer diffraction at double siit n
Absent spectra, Diffraction grating 23
Spectra with grating, Dispersive power, Resolving pawer 24
Rayleigh's crivedon ofresolution, Resolving power of 25
rating e
Rvmerical prabloms relatod Sinple stit, Grating, Resnlving ot
nowor B dispersive powor




8.Tech First Year: Regular Course Lecture Plan Session 2022-23

L Subject Noma

Engineering Physics (BAS101) —]

Unit Na. Unit Name Syllabus Toples Lecture No
Principle and construction of optical fiber, Acceptance '27
angle, Numerical aperture, Acceptance cone
Step index and graded Index fibers, Fiber optic 28
communication principle '

. Attenuation, Dispersion, Application of fiber, 25
3 Fiber Optics & Laser Numerical problems related Acceptance angle, Numerical 30
aperture
Absorption of radiation, Spontaneous and stimulated
emissian of radiation, Population inversion, Einstein's 31
Coefficients
Principles of Jaser action, Salid state Laser{Ruby laser) 32
Gas Laser (He-Ne laser), Laser applications & numerical 33
Temperature dependence of resistivity in 14
superconducting materials, Meissner offect
Temperature dependence of critical field, Persistent 35"
current, Type fand Type Il superconductors -
High temperature superconductars, Properties  and %
Applications of Super-conductors
5 Superconductors and Introduction and properties of nano materials, Basics
Nano-Materlals concept of Quantum Dots, Quantum wires and Quantum 37
well
Fabrication of nang materials-Top-Down approach {CvD) 18
and Bottom-Up approach {Sol Gel}
Propertles and Application of nano materials, 39
Numerical related to superconducter and nano materials 40

Signature

Name of Subject Head

Dr. Ramesh Chand -
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B. Tech I Year [Subject Name: Engineering Physics)
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B. Tech I Year [Subject Name: Engineering Physics]
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B. Tech I Year [Subject Name: Engineering Physics]
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’ —
5 Years AKTU Unlversity Examination Questions
B o et U nh-4
— ——
5.No Q . R
e li(‘"sut}on, Session Lecture No
————— ——
1 What is the princinle Spat] . . -
=T ati ‘_ll(;u;:.r"rzuplt. ol operation of an optical fibre? 2018-2019 17-26
RYYH " " . "“’Z‘:“"M«—-—M o
) With t?m help of well labeleg diagram, name (he Components of
an optical fiber, 2020-2021 17-26
What do you undPrsl;\‘amﬁ an O-;;UCHI'.“WT“’“
St & I5CUS3 1ty
W“_iuum‘_gl_nssihcalions. ’ 2018-2019 17-26
N """""""'“--‘—“-v---u--——nﬂ-_-..,._...__.._.__...._ — -
4 Dnsc_uss th structure of an optical fibre. What aro various types of 2015-2016, 17-26
W*‘%_Ogggg_l_f_ﬁlrm? F.xpfnin their atvanmtages and disndvantaﬁes. 2018-2019 i
What do you understand by the mode of an optical fibre? Discuss
5 the merits and demerit of single (mone) mode fivre over 2018-2019 17-26
] s11ullirnc_>_qs_g'ggnterpart. )
What is the condition for numbor of mndes in single §
6 : o r single ane 3
e | MUtiMode optical fibre? 2015-2015 Pa2s
Why mode! dispersion s negligible in s 1o fibhor?
7. Yy f eghigible in single mode fiber? 2019-2020 17-26
8 What do you mean by critical angle, acceplance angle, acceptance 2015-2016 17-26
- cone and numerical aperture? Derive expression for Lthemn. >
9 What do you understand by attenuation in an optical fiber? 2015-2016 17-26
' 2020-2021
10 What do you understand by dispersion in an optical fiber? 2017-2018 12-26
A step index fibre has core refractive index 1.488, cladding
11 refractive indox 1.462. Computethe maximim radius allowed for | 2015-2016 17-26
afibre, if it supported only one mods at 3 wavelegg_@ 1300 nm.
A communication system uses a 25 km long fiber having a loss of
12 2.5dB/km. The input power s 2500uW, Compute ths{‘:output 2017-2018 17-26
power, S AN bm St Gh T ud
13 | Whatis the principle of laser? ' o 2015-2016 17-26
Differentiate between spontaneaus and stimulated emission of 2017-2018, 17-26
;29 radiation. Which one is required for laser action? 2018-2019
2015-2016,
15 Befine metastable state, 20162017 17-26
What are Einstein's coefficients? Establish a relation between 2015-2016
16 them. Obtain a relation between them. Also discuss the essentiat 2016-3017 17-26
conditions for faser action,
V/hat do you understand by three and four level 1asers? \What 15 2016-2017, 17-26
1 the advantage of three level laser over four level laser? 2018-2019 5
e g ’ ste ¢ 2015 >
13 Describe the prindple and working of Ruby laser system. Compare 281; ig‘l’g 17-26
it with He-Ne laser. ' s pele s vt e
ftustrate the construction and working of He-Ne laser? Discuss 2015-2016
19 important applications of laser, 2016-2017 17-26
2020-2021
N~ " 5 msminad
20 Calculate the population rmio- of two stamf; in He-Ne laser that 2018-2019 1726
producers lipht of wavelength GO00A at 300K, B - e
Iria Ruby Laser, total number of Cr+3 jons is 2.8 x10". If thoe laser
21 ermity radiation of wivelepgth 7000 fu“, then calculate the enerpy 2015-2016 17-26
of the laser pulse,
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