PH10009: APPLIED PHYSICS: &79g Hifaeht

Subject | Subject Nomenclature
Code L|T|[P]|CW SW End L P Tot

PH10009 | Applied Physics 2 | -2 30 70 20 30 2 1 3

PH100XX | Foundations of Physics 1]-- 1051 30 -- 20 -- - | - --

COURSE OBJECTIVES

CO# 1 To provide knowledge and understanding of basic, applied, and modern physics. / 9,
SR 3 STYfer Hifdehl 1 1 A qwet &HdT 9aH T |

CO# 2 To generate attitude and interest to solve problems at macro, and micro level systems.
/ T, G&H F I &R BT YOMTRT § Foil i & FA o g FiEanior A 2 o= e |

CO# 3 To understand the classification and properties of both basic and applied physics at
nanoscale systems / 91 $TR STIIw Hifdehl GHT o Ffiehtor 3T U 41 T T/ qHeHT |

CO# 4 To update the knowledge of physics tools, instruments, and techniques incorporating
human values and safety measures. / A& qeai I GLaT IURIT T MU HLd T Hifershl o IR
3R TRl % T 1 AHII S |

CO#5 To identify, conduct, formulate and solve engineering problems with the applied
knowledge of Physics. / tfcehl & et ST saTaeTites 1 o @rer AR 341 ht qe=, Here, FHeor
I FHTIT T |

PC10009: APPLIED PHYSICS / s sitfereht
COURSE CONTENTS / srezam it fawaaeg

Unit-1 Lasers: Photon absorption & emission, role of S N Bose, components of lasers, optical
resonator, Einstein's A & B coefficients, Population inversion, Ruby and He-Ne lasers,
contribution of CKN Patel and M L Bhaumik, &<r: arcarfies 3t S€ifud Scasiq, wd o g it
T, , TSI o =2, YR STA1Ee, SERH & A IR B 1orish, @y afaanm, He-Ne oo, HieuT ued
3R TS e T IEm, |

Unit-2 Fiber Optics: NS Kapany’s fiber optics, Classification of fibers, acceptance angle,
numerical aperture, V-number, losses, FO sensors, FO communication Systems. @q
(®TEaR) TRTTSTRT: THUH AT & FrEer Sfiftesm, dq (F1gaR) & afiewor, SiewfT Hivr, deams s, V-T®,
&fio,  senrefiar g Gorel, SRt g Eem e

Unit-3 Special Theory of relativity (STR): Postulate of STR, time dilation, length
contraction, twin paradox, Relativistic velocity of particles, Relativistic variation of
mass, mass-energy relation. fafre smmatémerar Rrgia: sifeerar feia, T Fam, T dehed, Jedi
forramTe, STt T SATUfaTeh ST, SeaHT T ATUfaTeh UTEdH, SeaHH-3elt Geie |

Unit-4 Quantum Theory: Theory of superposition, Planck’s radiation formula, S
Chandrashekar and idea of black hole the Bose in Boson, Compton’s effect, pair
production, de Broglie’s and Heisenberg’s hypotheses, Schrodinger’s wave equation,
interpretation of wave function, particle in a 1-D potential well. Faiew fogia: s
a1 forgid, wish 1 faferor o, we wERe 3t s St T foa S § o, e s e, € s
TeTel T ST ST, BTEeiet 1 Aidar fgid, sfEm &1 a0 qHier, 9T o it ifds samen, -
HATATHT Forver 3/ # T 3 afshel

Unit-5 Quantum Computation: Classical Gates and operations, AND, OR, NAND, XOR
Gates and operations. Unitary operations, Pauli Matrices, Quantum Logics:

Hadamard, Pauli-X, Y, Z and R, CNOT, Swap Gates and their unitary operations,
influence of ECG Sudharshan and GS Agarwal. saien swveaesm: e gR SR gered, 31, 2,




g, TSR TeH| ey feH 3T HaTer| ThIcHs: HeTeH, Ul Afetd, ey difvea: TSHTE, Tec-Ta,
TS, SIS A AR, AN, T 78 I 376 THIHE HelTer, SETST Gae ST STTH STETe i 91 |

Text Books
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A. Beiser, S. Mahajan and S. R. Choudhary: Concepts of Modern Physics, 6th Ed.,
(Tata McGraw Hill, New Delhi) 2012.

A. Ghatak: Optics, 4th Edition, (Tata McGraw-Hill, New Delhi) 2009.

Fundamental Quantum Mechanics for Engineers, Leon van Dommelen, 15 Jun 2012
Version 5.55 alpha, (Ebook: http://www.eng.fsu.edu/ dommelen/quantum/).

Reference books

4.
5.

6.

7.

10.

N. Subramanyam and B. Lal: A Text book of Optics, (S. Chand, New Delhi) 2010.

H. K. Malik and A. K. Singh : Engineering Physics (Tata McGraw Hill New Delhi)
2010.

W. H. Hayt: Engineering Electromagnetic, 5th Ed. (Tata-McGraw Hill, New Delhi)
1995.

V Sahani: Quantum Computing (Tata McGraw-Hill, New Delhi) 2009

PC10009: APPLIED PHYSICS LABORATORY/ s3wae wifaeht s
LIST OF EXPERIMENTS / st st wrsft
Error Analysis in Physics Laboratory. / sitfaet semmer # Ffe fasgwor |

To determine the wavelength of sodium light by Newton's rings method. / =z ae=
farfer grar wifeam wepmer <Y =t ST o |

To study the variation of magnetic field along the axis of a circular coil carrying
current and to calculate the radius of the coil. / w amer Feett & 371 & srgfaw dehi &=
T HTAT T STEAT AT QAT ! i BISAT 3h TUMT T |

To measure the numerical aperture of given optical fiber. / fat T siffesher wEeR %
HeTenes fisg &t TOMT T |

To measure Planck's constant using light emitting diodes (LED) of various colors
and to understand work function. / fafsr= @i % wehrer Icasisr grE (LED) 1 39=nT &tk wish
& freraish 1 AT 7R FRIE T g |

To study working of laser using PhET Module./PhET wigaet &1 SwinT ek eisi st st
T AT AT |

To study the law of dispersion by a triangular prism using raytrace. / ¥-3 &1 374rT
T, Teh PISTTeRT fSow T Sehiof sh STer e |

To understand and confirm Heisenberg's uncertainty principle using single slit

diffraction. / e Tafes faad™ 1 ST #d gu ergeent & siffiaar fagia s s 3R 9fF e
|

To determine the wavelength of prominent spectral lines of mercury light by a
plane transmission grating using normal incidence. / ST ST &7 ITAM Fd T Th
T TTTHA UTET ST ShTRT T ST Svish 1 @ral shi qT aed fetfd o |

To measure the charge to mass ratio of an electron using Thomson method and to
find the polarity of the charge of electron. / «e faftr %1 I Fh TF FTagHE o ATeT
I ZWH o ST i HITHT T Fedg 1 o ST T FdT F1 ATl



11.  To verify Kirchhoff’s law and Inverse-square law in thermodynamics using Leslie’s

cube. / TR % FIT FHT ITANT Floh, FHITHT o FFTETE 6 I SR oA -1 W T FATUT FAT
REFERENCE MANUAL / wgsf atferent

Download Lab Manual from the website (https://sgsits.ac.in) of Shri G. S. Institute of
Technology and Science, Indore. Consult the references given in each chapter of the

manual for more information. Download Tutorial Sheets from
http://dx.doi.org/10.13140/RG.2.2.28342.63044. / =i Sft. wa. Senfieht ua fagm deam, 387 $T as@rse

(https://sgsits.ac.in) & TANRIAT JRAeH SRAATS L | AF THHR 6 foag qieaent & eash s1eam | fag 1o
geut i od | http://dx.doi.org/10.13140/RG.2.2.28342.63044 & FIRTET01 T SRAAS L |

Course Outcome

At the end of one-semester course, the students are armed with the / t& 31 anf¥e @1 & qrgasa
% STEE W, B G&H Bl

CO# 1 knowledge of multiphysics to understand and solve basic engineering problems. / =g-

“feht 1 I T o ARG wa e o g e

CO# 2 logical attitude towards the solution of engineering problems with modern physics
implementation. / 3 wifaeht R o |1 AR T % FHTEM o g aTfehe s §

CO# 3 ability to use modern techniques and tools including software involving advanced
physics to engineering subjects. / sfiwrifeht fowai & forg 3= fceht & I3 wivredwr afed e
TeRATeRT ST STHAT HT STANT LA hl &HAT H |

CO# 4 comprehensive applications of engineering physics of laser & fiber optics theory of
relativity, quantum mechanics, / @R 3R FrEeR SHifteaw, wmierar & fgia, Faten it & sShfmafar
“iiferehl 3 ST ST |

CO# 5 creative engineering solutions for society incorporating human values and safety

measures with the applied physics knowledge. / g el I & wrer A=ata qeai S gea
ST T SMIHA L GE AT o ToTQ, ToATeHeh SRR JTeT & H |




