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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Part- A: Introduction for Code

Govt. Holkar (Model, Autonomous) Science College, Indore

Department of Forensic Science

SYLLABUS SESSION-2021-2022

M.Se, — 1 SEMESTER

Title of the Paper (Course): Forensic Science and Criminal Justice System

Course Code: FS-11

| Course Objective

1: To know basic principle & understanding of forensic science and criminal justice system
2: To know understanding of crime scene management.

| Course Qutcomes - After completion of this paper students will come to -

C01 Explain Fundamental principle and scope of forensic science

C02 Identify the importance and effects of preserving the crime scene

C03 Summarize the various theories of crime.

C04 Recognize the different sections of IEA, IPC and CRPC i
CO05 Describe relationship between courts, forensic science and police.

Unit 1

ent of Course
Introduction to Forensic Science: Forensic Science: Definition, Nature and
Scope, Basic principles and its significance, Development of Forensic Science
in India and abroad, Functions, Responsibilities and ethics of Forensic Scientist,
Organizational structure of Forensic Science Laboratories at Central & State
levels, Ethics in Forensic Science Institutions in India.

Unit 2

Crime: Definition, Types, Theories of Causation of Crime- Pre-classical and
Neo-classical, Constitutional, geographic, economic, psychological and
sociological, Multiple Causation approach, General Factors of Crime and forms
of punishment in brief, causes prevention and characteristics of criminals.
Criminal Justice System: Police Organization at District, State and Central
Level. Organization of courts in India. Jurisdiction of Court in criminal cases,
prosecution, FIR, Case Diary, Roznamacha

Report Writing and Evidence Evaluation: Report formats of crime scene and
laboratory findings.

Court Testimony: Admissibility of expert testimony, pro court preparation &
Court appearance, examination in-chief & re-examination, cross-examination.

Unit 3

Crime Scene Management and Evidences:

Scene of Crime: Classification, protection of scene of crime, preservation of
scene of crime — photography, videography and sketching method, Response to
Special Crime scene (Man-made and natural). Legal and Human Consideration
during investigations.

Evidences: Meaning, Types, Searching Methods, Chain of Custody

Unit 4

Collection, Preservation, Packing and Forwarding of Evidences:

Collection, preservation, packing and forwarding from scene of crime, Victim
and deceased body in cases of Homicide Investigation, Death due to burning.
Rape and Sexual offences, Hanging (Suicidal, Homicidal and Accidental),

Drowning, Human Remains, Human Poisoning (Fetal and Survival), Death by |
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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Firearms, Firearm exhibits, Forged. Torn and Charred Documents, Bank Notes,
Capturing of Volatile evidences in computer fraud and Cyber Crime. audio and
video CCTV Footage, Transportation of Digital Evidences, Blood, Semen and
other biological Stains, tissues, Viscera, Hair& Fibre, Glass, Soil and Dust,
Petroleum product, Latent Fingerprint, Drug and Poisons, Metals

Unit 5

Indian Penal Code: Introduction, general exceptions, offences against person,
offences against property, Attempt to suicide, Sexual offences.

Criminal Procedure Code: Introduction and General idea of sections: 291-93,
154,135,156,15?,158,]59,160,]61__162.172.]?3,174.]?5 and 176.

Indian Evidence Act: Introduction and General idea of sections: 32,45,
46.47.57,58.60,73,135,136.137, and 159.

' Juvenile Delinqueney: Brief Introduction: Juvenile Justice Act, 2000, POCSO

Act. 2019, Child and Adolescent Labor Act, 1986, Case Studies.
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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Part C: Learning Resources

1. Saferstein: Criminalistics — An Introduction to Forensic Science, Prentice Hall Inc. USA
(1995).

2. C.G.G. Aitken and D.A. Stoney: The use of statistics in Forensic Science, Ellis Harwood
Limited, England (1991)

3. James, H.S. and Nordby, J.J.; Forensic Science; an Introduction to scientific and Investigative
Techniques, CRC press, USA (2003)

4. O Hara & Osterberg: An introduction to Criminalistics.

5. Forest: Forensic Science, An Introduction.
6. Lee, Honry: Advance in Forensic Science.

7. Sharma J.D. Vidhivigyan Avem Vish Vigya.

8. Sharma J.D. Apradho ka Vigyanic Anveshan.

9. Sharma B.R. Forensic Science in Criminal Investigation and trials.

10.Mordby, J. Deed Reckoning — The Art of forensic Science detection, CRC press LL.C, Boca
Raton FL, CRC press (2000)

11.Ram Ahuja: criminology, Rewal Publ. Jabalpur (2000).

12.Indian Penal Code

13.Criminal Procedure Code

14.Indian Evidence Act.
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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Part D — Assessment and Evaluation

Suggested Continuous Evaluation Methods: By

Exam
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 25 External Exam (EE): 75

Presentation, PPT, By Test, By written

[nternal Assessment: Class Test Assignment/Presentation 25
Continuous Comprehensive
Evaluation (CCE): 25
External Assessment:
External Exam: 75 75 75
Time: 3 hours

100




DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Part A: Introduction for Code:

Govt. Holkar (Model, Autonomous) Science College, Indore

Department of Forensic Science
SYLLABUS SESSION —2021-2022

M.Sec. — 13 SEMESTER

Title of the Paper (Course): Forensic Medicine Course Code: FS-12

Course Objective el =
1: To understand the basic concept of

forensic medicine and legal p]‘OCEdL_erS. B
2: To have knowledge of personal identity traits, post-mortem examination, injuries
and different modes of death.

Course Outcomes - After completion of this paper students will come to-

C0l Describe the Forensic medicine and legal procedures of court.

C02 Link the parameters to fix personal identity.

C03 Relate the post-mortem changes & their medico legal importance.

C04 Interpret the death and its Medico-legal Aspect

C05 [llustrate Post-mortem examination and sexual offences.

A

Forensic Medicine: Definition of Forensic Medicine and Medical
Jurisprudence, Brief knowledge about legal procedure in court, inquest,
Subpoena & oath of medical expert, Criminal court and their powers
Recording of medical expert evidence in courts. Professional Negligence,
Types of medical evidence, Kinds of witness and rules for giving evidence.

Unit2 | Personal Identity: Definition and importance, parameters contributing to
personal identity- Race, Sex, Age, Complexion, Features & Photographs,
Anthropometry, Stature, Scar, Hair, Teeth, Wounds, Foetal Age, Bite
Marks, Fingerprints, Footprints, Tattoo marks, Birth marks, Occupational
Marks, Handwriting, Clothes and Ornaments, Voice & Speech, DNA,
Disputed paternity.

Unit3 | Wounds & Injuries: Introduction, its types, Mechanical Injury- Abrasion,
Contusion, Laceration, Incised wound, Stab, Self-inflicted and fabricated, Firearm
Injury, Bomb explosion wounds.

Regional Injuries: Head Injury, Skull, Traffic Accident, Air craft, Boxing,
Railway, Mass-Disasters.

Medico-Legal aspects, post mortem &ante mortem wounds: General
characteristics of injuries from cold, heat, burns, scalds, lightning, electricity and
radiation, Forensic Importance of Wounds.

Unit4 | Death and its Medico- legal aspects: Modes of death (Coma, Syncope.
Asphyxia), Sudden death,

Post — Mortem Changes: Cessation of vital functions, Changes in the
Eyes. Skin and muscles. Temperature, post- mortem lividity, Rigor mortis,

—Wgﬁ\;& ‘. %/ v/ 7 M e il
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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

Decomposition, Adipocere, Mummification, Post-mortem Interval,
Estimation time since death.

Mechanical Asphyxia: Hanging and its types, Ligature marks and its
examination, Strangulation, Bansadola, Garroting, Mugging, Suffocation,
Gagging, Choking and Café coronary.

Traumatic Asphyxia: Burking, Postural Asphyxia. Sexual Asphyxia,
Drowning (Ante Mortem and Post Mortem)

UnitS | Post-Mortem Examination: Importance, external & Internal examination
in brief, Viscera & its preservation, Examination of decomposed and
mutilated bodies, Exhumation, Cause of death

Sexual Offences: Sexual offences, Virginity and Pregnancy
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DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

5. Poison : CJ, DJ, Gee, B. Knight : Forensic Medicine

-
I Modi J. S. : Medical Jurisprudence and Toxicology.

2. Taylor : Medical Jurisprudence

3 Parikh C.K. : Chikitsa Nyaya Shastra Aur Vish Vigyan. o
| 4. Kieth Simpsen & Bernard Knight : Forensic Medicine B

| 6. Reddy : Forensic Medicine

11



DEPARTMENT OF FORENSIC SCIENCE SESSION-2021-22

e — I

Parﬁ — Assessment and Evaluation

Suggested Continuous Evaluation Methods: By Presentation, PPT, By Test, By written Exam

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE):25  External Exam (EE): 75

Internal Assessment: Class Test Assignment/Presentation 25
Continuous Comprehensive
Evaluation (CCE): 25

External Assessment:
External Exam: 75 75 75
Time: 3 hours

100
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Class: B.Sc. I Sem
Subject; Electronics

Paper: Core [MB]OI‘)I AT
Title of Paper: Semlconductor Devices '_

Govt. Holkar (Model, Autonomous) Science College, Indore

Department of Electronics
Syllabus Session 2021-22

Credit: 4.

 Marks: 75 + (CCE) 25 =100

Code of the Paper: C108-1

Part Al Introduction

1 | Pre-requisite

To sludy this course, a student must have had the subject Sc:lence in class T

=raYe/BIT/ ARTHE Fieedt &1 1-V AT JNEE Fel

(if any) S TGS T N et 31 oy0 et any 12 o et # farsirer fawa o g
HTEITF ¢
This course can be opted as an elective by the student of following subjects: NA
2 | Course To know the basic knowledge of semiconducting material and devices
Objectives -
Course | 1: Analyze the behavior of semiconductor materials
168::?1‘-“3'5 | artTarers verdf & eadgR & oTd ST
utcome - Z
j 2: Reproduce the 1-V characteristics of diode/ BJT/MOSFET devices

of semi-conductor devices,

mtp‘rmqa‘é’ra:rqﬁrml

‘3: Apply standard devices models to explain/ calculate critical internal parameters

muﬁaﬁ-wmgﬁaﬂmﬁmmaﬁam.mm

etc.

4; Categorize the behavior and characteristics of power devices, such as, SCR/UJT,

STary AfF

Total No. of Lectu res

STEATHI - z?n‘fﬁtm u@ﬁm&m&ﬁﬁmFW{ﬁmuﬁ 60

L-T-P: 2-0-0

-Tumnals—Praet:cal (in hours per wcck) 60

- Unit

Topics

L-T-P; 2-0-(

No. of
Lectures

|

Setmconductor Basics: Introduction to Semiconductor Materials,
Structure, Planes and Miller Indices, Energy Band in Solids, Concept of Effective
Mass, Density of States. Carrier Concentration at Normal Equilibrium in Intrinsic
Semiconductors. Derwauon of Fermi Level for Intrinsic
Semiconductors, Donors, Acceptors, Dependence of Fermi Level on Temperature
and Doping Concentration, Temperature Dependence of Carrier Concentrations.
Carrier Transport Phenomena: Carrier Drift, Mobility, Resistivity, Hall Effect,
Diffusion Process, Einstein Relation, Current Density Equation, Carrier lnjcctlon
Generation and Recombination Processes, Continuity Equation.

Crystal |

& Extrinsic |
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AHIHSFE HURH: YAThsFey dRIew &1 9R=y, me

| 3R e 2er, B 7 31 ¥, STEY eI Y TR, HOwAT Y aw
| 3R SreTaTereR! 3 HTAT HIEITAEYT O AT HigdT | Feraroe! 7 HidRe |

HITATEH & THT BT FIX Y YT | T, ATEY | SATTAT 3R ST 92 | wex
6T T8, aTgen Wi 7 ATIA WeRaT| aed IRags gea A B,

HAHTHRIUT, dIEeh Hed: 81907 , STA TUT FRFEAUA Hr HaurRom, araeg

P-N Junction Diode: Formation of Depletion Layer, Space Charge at a junction,
Derivation of Electrostatic Potential Difference at Thermal Equilibrium, Depletion
Width and Depletion Capacitance of an Abrupt junction. Concept of Linearly

| Graded junction, Derivation of Diode Equation, and [-V Characteristics, Zener

Diode, Zener and Avalanche_[unctmn Breakdown Mechanism. LED, Tunnel diode,

Varactor diode, Soldr cell, Schottky Diode: working, circuit symbol, characteristics
and applications, :

dioer ¥ srats: PN G srats sraera gee w1 fATor, St o w9 9y, ardrr
HIRITEEAT WY gl e e fasrareey & |3 egefy, e Siae foh Jraery aizrg
TUT JAETH FUTR, W 3183 | i FaURT, 3118 FHIE0T il egedTa adr
ORT-Fae S1ReTaI O, SR TS, SIAR T Y= ST LED , T ST,
RFCT A8, Ao T, AT 3 v, Frafafer | T aur

-]

14

Bipolar Junctiuﬁ'_.f_l‘rnnsistors (BJT): PNP and NPN Transistors, Basic Tralasiétnr
Action, Emitter Efficiency, Base Transport Factor, Current Gain, Energy Band

| Diagram of Transistor in Thermal Equilibrium, Quantitative Analysis of Static
Characteristics (Minority Carrier Distribution and Terminal Currents). Base-Width |

Modulation, Modes of operation, Iriput and Output Characteristics of CB, CE and

CC Configurations. Metal Semiconductor Junctions: Ohmic and Rectifying |

Contacts.

afayEr SiFer Zifoeex (BIT): PNP 3K NPN ziforee, giforeey r fasar &
IEAURVIT, IeToTdh G&TelT, 3TUR CRATIE T[0T, TR A7, aTdrg [raraedr
aﬁmwma‘sﬁ? AfAE ARV AETcHS faREYor Grevaears
3R ATEHY FT AGT FAT R ), & Ry ArsgRYe, FRVOT,
IHYTATS TR, IHATATS ScHoieh, IS Halrgen HRRAIHIH A 3779e Far
HT3eqe HIHWETOs, Urq e HiY. 3NfHE qur Wewsr sireFey|

14

Field Eifects Transistors: JEET, Construction, Idea of Channel Formation, Pinch-
OFE and Saturation Voltage, Current-Voltage Output Characteristics. MOSFET,
"type ‘of MOSFETs, Circuit Symbols, Working and Characteristic curves of
Depletion type MOSFET (both N channel and P channel). Compllmcntary MOS
(CMOS). : ;

18
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Power Devices: UJT: Basic construction and working, Equivalent circuit, intrinsic

Standoff Ratio, Characlcmtich and relaxation oscillator-expression.
SCR: Construcuon Worklng and Characteristics, Triac, Diac, IGBT, MESFET

circuit symbols, basic constructional features, operation and application.

&Y WHTE ZIfOrReeX :JFE T, §aal, Aefol Tor o srauom, fie-3iie qar &
fasra, 4T fasta 3M3eqe IMHEOE | MOSFET, MOSFETs & 9&hi| IRy
Teire, 3T 789 MOSFET (N TsTof aUT P oo T Ueg AT 189 MOSFET
(N T T P 7o) Fon Ty qur HEenarions | FIECE MOS (CMOS),
wfat FRrAEs: UIT: HURAH ST qor Sy, aages ooy, $Rfw |
FESHTE 31eqdTd, Reerret Qe &1 FATHIT FUT Ao

SCR; TR, FIATA FUT 31eTOF, Triac, Diac, IGBT, MESFET: aRue,
u?ﬁm WW WWWI

I(eywordszags

| sy mlﬁﬁa e z—mru?f
Tett Books, Reference Books, Other resources

UISY U, Hesl Tdeh, 3rd HHIE
Suggested Readings:

TR T WA Teds / Ae/3eY 9Ty /IS Hra
1. Malvino A.P., Electronic Principles, Tata Me Graw Hill pub, 7th Ed., 2017

2. Mehta V.K,| Prmmp]cs of Electronics, S, Chand & Co, 2007
3. S.M. Sze, Physics of Semiconductor Devices: Physics and Technology, 2nd Edition,
Wiley India edition, 2008,

2 Suggestive dlgitai'"platforms web links

HeRif feforee colewia ag fofs
National D:gztal lerary https: /!ndl iitkgp.ac.in/

Suggested equivalent onlinc courses:
I, https://www.coursera.org/ |
2. Lectures: MIT open courseware, MIT Course Number 6.012 o
https://oew.mit.eduw/courses/electrical-engineering-and-computer-science/6-012- mlcmelectrome-
devices-and-circuits-fall-2009/lecture-notes/
3 NPTEL E-Leammg Courses: httns a’antel ac.in/courses/| 1?:’[02;’1 17102061/

' ;essnlerlt and Evaluatlon e

&.uggcstcd Continuous Evaluation Mcthods'

HeRITHT WA Hediche famaar. |
Maximm Marks:100, HTFFH 3 :100 .;
Continuous Comprchcnswe Evaluation (CCE) : 25marks End Term Exam (ETE) : 75marks
il eareh Hedidhed) CCE) 37 : 25 e At gQe(ETE) 3% 75
Internal Assessment: Class Test Assignment/Presentation
IaRE AedideT - : B : |15+
% i e R SFSS N 2021 5122 sl
Ea=12 = S S : L -

eBTrifen Rogm

W bty P Lol “



Continuous Comprehensive

Evaluation (CCE):25 ol
Hdd ed19 Hedihe) CCE): =25
External Assessment: Section(A): Three Very Short Question (50 Words
Hiheled i Each) 03x03=9
University Exam Section :75 | (3e877-37): llel 31 &g 9247 (WA 50 27e2)
1ime 02,00 Houcdll | Section (B): Four Short Questions (200 Words Each) | %4 X 09 =36
faRa e qlat 75 (BTE3TT-2): TR TG T2 (TeF 200 20e3) iiseag
AT 02: 00 ¥ PR e s >

: | Section(C): Two Long Questions (500 Word Each) o

Total 75

Any remarks/ suggestions:

| (BTTHTIT-9); & AT FeT WeeT (Fedieh 500 2Ueg)

T pemey
CRATITE Reemry
T gV Fane w frey

Lol '
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Govt Holkar (Model Autonomous) Science College, Indore

Class; B.Sc. I Sem

Department of Electronics
 Syllabus Session 2021-22

Marks: 75 + (CCE) 25 = 100

Subject: Electronics Credit: 2
Paper: Practical (Major)
Title of Paper: Semiconductor Devices Laboratory Code of the Paper: P1
_ il Part A Introduction ety i
1 Pre-requisite To study this course, a student must have had the su bjcct Science in class 12th
Ureny) TF UG FHI YA T & fare Renfigh & 12 dr e o Rrame fawg
ﬂ'g’ have opﬁéi ELEC2G. This course can be opted as an electwe by
the students of following subjects.
2 Course To understand practical behavior of Semiconductor Dcwces
Objectives
Course On completion of this course , learners will be able to:
Learning 1. Examine the characteristics of basic semiconductor devices.
oS HTURHA HeTarerss GiFast & 3rfremerioves i siw &)
2. Perform experiments for studying the behavior of semiconductor
devices for circuit design applications.
giehe f3emss 3w & v, Jdards 3usvlt & cder &1
HCUG YA ¥ T TET AT
3. Calculate various device parameters values from their I-V
characteristics.
- Ly SifseaiorEs mm#uﬁﬁwa:ﬁrm“am@ﬁas nra’rm‘r
| R T |
4. Interpret the experimental data for better understanding the device
behavior .
IfFAG! AR H Gegaleyd alls ¥ THE & oIt FARTHE
%zr & STt FAT|
AR bR [y Part B- Content of the Course :
Total No. of Lecturcs- Tutouals- Practical (in hours per week) : 60 L-T-P: 0-0-2
Unit Topics No. of Lectures
1 I.  Study of the I-V Characteristics of Diode — Ordinary and Zener 60
Diode,
2. Study of 1-V Characteristics of LED.
3. Study of the I-V Characteristics of the CE configuration of BJT and
obtain ri, ro, p. - I
4. Study of the [V Characterlsucs uflht. Common Bnbe Configuration
of BJT and obtain rj, 1y, a.

farriean,

I%Q-;T feyra Fesqray
q1. BYSIRT fasrise irsrdame.

SESSION 2021 - 22 ; : L, : ‘
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5. Study of the [-V Characteristics of the Common Collector
Configuration of BJT and obtain voltage gain, ri and ro,

~ Study of the [-V Characteristics of the UJT.
Study of the 1-V Charactenattcs of the SCR
Study of the I- \% Charactcnslics of the JFET.

9. Study of the I-V Chamclcnstlcs of the MOSFET,

10. Study of 'Characteristics of Solar Cell

11, Study of Hall Effect.

© o

_Keywords!'[‘ggsr -
e : . PartC-Learnlug R_OSUl_ll'CeS_
: T H - 3R HEagA g
Text Books, Reference Books, Other resources
_ ATy JEeh, Hedl qEdeh, ed T
Suggested Readings:

3ma@aamgw%zwrmwmﬂmmw
1. S P Chandra, B shashikala, Electronics Laboratory Primer, S. Chand & Co. 2008

2, lh_mam Singh, P.S. Hemne, Practical Physics, S Chand & Co, 2000
Suggestive digital platforms web links
yrepRifi fefteet coemie aw fois

National Digital L:brary httns Hntil ut!\u: ac.in/

Suggested cqu:valent online courses:

IHRITRT FHEHET TeTelTgsT HTSUSH:
Virtual Lab: httpi/vlabs.iitkgp.ac. in/be/

'sSe'ssment and*Evaluation '

Sugg_,csted Cantmuous Evaluation N[Lthodb, WQ@HWWW
Internal A&ses_sme_nt Marks External Assessment Marks
Class Inter actlom‘ Qunize selail 10 | Viva Voce on Practical : 15
a:amfrmmmfr ; wra e Al argar :
Attendance : 5§ | Practical Record File 10
Assignments (Ch’:@rtsiModel || Table work/ Experiments
Seminar/ Rural Service/ _ 10 e ah AT 50
Technology Dissemination/ : ' . ;
Report of Excursion/ Lab Visits/
Survey/ Industrial visit)
JTgHe @RMSTAREAR AT
Ja/ e TIYep T SRR/ ST
301/ SArelfves arem . ;
Total o : 20 ' . 75
C‘;‘z’% | ‘
) ﬁ"“’m" | SESSION 2021 - 22 ’ TR,
v feas Peamer
WL, B 7 el J,Hﬁ;m




Class

Subject

Paper -Core 2

Govt. Holkar (Model Autonomou-s) Science College, Indore

- M.Sc. Semester - 1
- Physics

Title of the Paper - Classical Mechanics

Department of Physics
Syllabus Session 2021-22
Marks 75+25 (CCE) =100
Min. Marks= 26+9=35
Paper Code - PHI2
Credits- 4

Part- A

Introduction for Code - PHI12

SUBJECT : PHYSICS (CLASSICAL MECHANICS)

Pre-requisite
(if any)

B.Sc. with Physics as one of the Subject

Course To impart knowledge about various fundamentals of classical mechanics to
Objectives study Physics problems
After the completion of the course student will be able to understand :
I. To optimize the variables and learn how symmetries lead to constant of

: motion.
- Course 7 = : : : ; _ : ’ :
- L i 2. The equivalence between Newtonian mechanic. Lagrangian. Hamiltonian,
- earning . ; :
f 2 mechanic and Poisson’s Brackets
' Outcomes ; : W e s

(CLO 3. To know the method of contour integration to evaluate definite integrals of

4. Theory of small oscillations in coupled system.

TG

|
varying complexity
|

ol wara D 2 & UE ST
Ay Rdus fawn @dusm
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(rovt. Holkar (Model Autonomous) Science College, Indore
Department of Physics
Syllabus Session 2021-22

Part B : Contents of the Course

| UNIT-I

Newtonian mechanics of one and many particles systems: Conservation laws, Constraints their

classification, Principle of virtual work: D’Almbert’s Principle in generalized coordinates. The
Lagrange’s equation from D’Almbert’s Principle. Configuration space. Hamilton’s principle
deduction from D’Almberts principle, Generalized moment and Lagrangian formulation of the
conservation theorems, Reduction to the equivalent one body problem; the equation of motion
and first integrals, the differential equation for the orbit,

| UNIT-II

The equations of canonical transformation and generating functions: The Hamilton-Jacobi.
Action and Angle variables. Poisson’s brackets: simple algebraic properties of Poisson’s

brackets. The equation of motion in Poisson’s Brackets notation. Poisson theorem; Principle of |

least action. The Kepler problem, Inverse central force field. Rutherford scattering.

| UNIT-111

Theory of small oscillations, Equations of motion, Eigen frequencies and general motion. normal
modes and coordinates, Applications to coupled pendulum and linear bistable molecule.
Rotating coordinate systems. Acceleration in rotating frames. Coriolis force and its terrestrial
astronomical applications, Elementary treatment of Fulerian coordinates and transformation
matrices. Angular momentum, inertia tensor. Euler equations of motion for a rigid body. Torque
free motion for a rigid body.

Symmetries of space and time. Invariance under Galilean transformation. Covariant four
dimensional formulations, 4 -Vectors and 4 - scalers. Relativistic generalization of Newton's
laws, 4-momentum and 4 - force, Invariance under Lorentz transformation relativistic
mechanics. Covariant Lagrangian, covariant Hamiltonian. Examples,

UNIT-V

This unit will have a short note question covering all the four units. The students will have to
answer any two questions out of the four.

T ‘\
) o W .
~ 3 s _ ) an b
sl Hara Hildgm £ s T s M ol SrAgE< 9« Y e gierEhars sy eteiey
fawy Aoy faws @Adws « sy Rouys T Taraf
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Govt. Holkar (Model Autonomous) Science College, Indore
Department of Physics

Syllabus Session 2021-22

Part C :-Learning Resources

|
Suggested Readings. :
|

|

. H.Goldstein ( Addison Wesley)-Classical Mechanics l
. N.C.Rana&P.S.Jog-Classical Mechanics

|

2
3. Landu& Lifshitz( Pergamann Press)-Classical Mechanics
4. A. Sommarfield( Academic Press)-Classical Mechanics
. | 5. R.G.Takwale& P.S. Puranik-Introduction to Classical Mechanics |
Part D | |
Assessment and Evaluation — PHI12 { |
Suggested Continuous Evaluation Method !
Max. Marks = 100 .
' a
Continuous Comprehensive Evaluation (CCE) =25 Marks ‘ ‘
Autonomous College Semester end Examination =75 Marks ! '
! Internal Assessment : Class Test Marks Distribution ‘ !
! Continuous Comprehensive CCE-I 12.5 '
Evaluation (CCE):25 CCE-1I 12.5 |

Total= 25Marks
Marks Distribution
15%5 =75 Marks

Question Paper Based
One Question from each
unit with 100% Internal
choice

| Fxternal Assessment: ‘
Autonomous College Exam : 75 Marks

Time : 3 Hrs

Total = 75 Marks

Any Remarks/ Suggestion : _ |

L

A
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Class

Paper -Core 3

Subject - Physics

- M.Sc. Semester - 1

Govt. Holkar (Model Autonomous) Science College, Indore
Department of Physics
Syllabus Session 2021-22

Title of the Paper - Quantum Mechanics- 1

Min. Marks= 26+9=35
Paper Code - PH13

Marks 75+25(CCE) =100
Credits- 4 ‘

Part- A

Introduction for Code - !’Il_13

SUBJECT : PHYSICS (QUANTUM MECHANICS-I)

' _I’ljc—rcquisitc

B.Sc. with Physics as one of the Subject

Learning
Outcomes

1. The Solution of Schrodinger equation [or sii

(if any)
Course
| Objectives To introduce fundamentals of Quantum Mechanics
(. After the completion of the course student will be able to understand : |
‘ourse

inle patentials

2. Representation of state vectors and dynamical variables by Matrix and unitary |
transformations.

3. Various approximation methods in QM to solve non-exactly solvable problems.
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(Govt. Holkar (Model Autonomous) Science College, Indore

Department of Physics
Syllabus Session 2021-22

Part B : Contents of the Course

Basic Postulates of Quantum Mechanics, equation of continuity, Normality, orthogonality and
closure properties of eigen functions, expectation values and Ehrenfest theorem, solution of

Pk Schrodinger wave equation for one dimensional (a) Potential well (b) Potential step and (c)
Potential barrier. i
i Solution of Schrodinger equation for (a) Linear Harmonic Oscillator (b) Hydrogen - like atom |
UNIT-11 | (€) Square Well potential and their respective application to atomic spectra, molecular spectra ‘
and low energy nuclear states (deutron). _ ‘
Linear vector space, concept of Hibert space, bra and ket notation for state vector. ‘
UNIL-III representation of state wvectors and dynamical variables by matrices and Unitary I
Transformations (Translation and rotation), Creation and Annihilation operators. Heisenberg
uncertainty relation through operators (Schwartz inequality). '
B Angular momentum in quantum mechanics, Eigen values and Eigen function of L, nnd_!,;1 in-!
UNIT.1v | terms of Spherical Harmonics. commutation relation. Time Independent Perturbation theory. ‘
Non-degenerate and degenerate cases. '
. Matrix Mechanics: The Schrodinger picture, The Heisenberg picture, The Interaction piuu:ré._
UNIT-V' | | inear Harmonic Oscillator (solution using the Schrodinger and Heisenberg Picture)
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Govt. Holkar (Model Autonomous) Science College, Indore

Department of Physics

Syllabus Session 2021-22

i Part C :-Learning Resources

| Suggested Reading,. B =
| 1. L1 Schiff-Quantum Mechanics
2. S Gasiorovvicz-Quantum Physics
3. B Craseman and J D Powell-Quantum Mechanics
4. A P Messiah-Quantum Mechanics
5.1 1. Sakurai-Modern Quantum Mechanics
6. Mathews and Venkatesan-Quantum Mechanics

7.A .K.Ghatak and Loknathan-Quantum Mechanics
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| Part D
Assessment and Evaluation — PI13

j_.%'uggcstcd Continuous Evaluation Method
Max. Marks = 100

Continuous Comprehensive Evaluation (CCE) = 25 Marks
Autonomous College Semester end Examination =75 Marks

Internal Assessment : Class Test

Marks Distribution

CCE-I
CCE-1I

Continuous Comprehensive Evaluation
(CCE):25

12.5
12.5
Total= 25Marks

Iixternal Assessment: Question Paper Based

Marks Distribution

| Autonomous College Exam : 75 marks One Question from each

15%5= 75 Marks

Time : 3 Hrs unit with 100% Internal
choice Total= 75 Marks
Any Remarks/ Suggestion :
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