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Scheme of M.Sc. Forensic Science

L TP S Total
credits
First Semester
FS-101 Forensics, Crime& Investigative Techniques 4 110 1 6
FS-103 Insrumental Methods-Physical 4 1|0 0 5
FS-105 Ingrumenta Methods-Biologica & Chemica 4 1|0 0 5
FS-107 Forensc Bdligtics and Photography 4 110 1 6
FS-151 Ingrumental methods-Physica, Chemicd & Bilogicd and 0 0| 4 0 2
Crime scene
FS-153 Practicas-Forensic Bdligtics, Photographys 0 O 4 0 2
Total Credits| 16 | 4 | 8 2 26
Second Semester
FS-102 Finger Prints and Impressions 4 110 0 5
FS-104 Questioned Documents 4 1|0 0 5
FS-106 Forensgc Chemistry and Explosives 4 110 1 6
FS-108 Forensic Toxicology and Pharmacology 4 1|10 1 6
FS-152 Practicals- Questioned documents, Finger prints and impressions 0 O 4 0 2
FS-154 Precticals-Forensc Chemistry & Toxicology 0 O 4 0 2
Total Credits| 16 | 4 | 8 2 26
Third Semester
FS-201 Forensic Physics 4 1|0 0 5
FS-203 Forensic Biology 4 110 0 5
FS-205 Forensic Serology and DNA Profiling 4 1|0 1 6
FS-207 Recert advances, quality management and evidence evauation 4 1|10 1 6
FS-251 Practicals- Forensic Physics 0 O 4 0 2
FS-253 Practicals- Forensic Biology, Serology and DNA Isolation 0 O 4 0 2
Total Credits| 16 | 4 | 8 2 26
Fourth Semester
FS-252 Work inin-house lab 0 0O 0 5
FS-254 Attachment at designated outsde lab 0 0|0 0 5
FS-256 Dissartetion 0 0|0 0 20
Total Credits 30
Grand total of credits of Semester (1+1+111+1V) 108
w.ef. 2005200

M .Sc. Forensic Science




GGS Indraprastha University
FS-101:FORENSICS, CRIME AND INVESTIGATIVE TECHNIQUES L-4T-1,P-0S-1CREDITS-6

Unit— |

Forensic Science: Basc Principles and dgnificance, Hisory & Devdopment of Forendc Science,
Organizationd Structure of Forensic Science Laboratories/ Ingtitutions.

Criminal Justice System: Structure of Police, Prosecution & Judicid Organizations, Introduction to IPC
and Cr.P.C — Section 291, 292 & 293, Indian Evidence Act — Introduction & Sections 32, 45, 46, 47, 57, 58,
60, 73, 135, 136, 137, 159

Unit— 11

Crime: Ddfinition & causaion, crime scene, types of crime scene, protection and recording of crime scene,
search of physcd clues, presarvation, packing and forwarding of physcd clues, processng of crime scene,
Blood spattering / Pettern andysi's

Unit— Il
Investigative techniques: Criminds cimind behaviour, modus operandi, crimind profiling, portrait
parley, polygraphy, narco-andyss, brain fingerprinting, voice stress andlys's and spesker prafiling

Unit— IV

Types of data, Basic concepts of frequency didribution, measure of centrd vdues - Mean, median and
mode, measures of disperson, Range, Mean deviation and standard deviation, Corrdation and Regresson
andyds

Probability: Theory, Clasicd definition of Probability. Badc tems - Events, Trids Mutudly excdusve
events, Favourable events, Exhaudive events eic, Baye's Theorems of probability, Addition Theorem,
Multiplication Theorem, Conditiona Probability & Coincidence Probabilities

Variance Coefficient of Vaiaion, Momet, Skew-ness and Kurtoss binomid digribution, normd
digribution, hyper geometric distribution, corrdlated measurements

Disriminating power- Derivation, evduaion of evidence by discriminating powers, combingtion of
independent systems, corrdated  atributes, Transfer of evidence —Likdihood ratio, probebility of quilt,
correspondence probabilities, direction of transfer

Tedts of hypothess —Test of dgnificant of atributes Z-test of dSgnificance and coefficient of corrdation,
Smadl sampletest, T-test, Paired Test, Chi-square test,

F Test for equdlity of variance, Large sample test. Norma Test

Suggested Readings

1 Nanda, B.B. and Tewari, RK; Forendc Science in India- A vison for the twenty first century, Select Publisher, New
Dehi (2001)

2 James, SH. and Nordby, J. J; Forensc Science; An Introduction to Scientific and Investigative Techniques, CRC Press,
USA (2003)

3 Safergein: Crimindistics—An Introduction to Forensic Science, Prentice Hall Inc. USA (1995)

4 C. G. G. Aitkenand D. A. Stoney; The use of satigticsin Forensic Science, Ellis Harwood Limited, England (1991)

5. Hess, A. K. and Weiner, I. B.; Handbook of Forensic Psychology, 2™ Ed., John Wiley & Sons (1999)

6. Bruce A. Arrigo; Introduction to Forensic Psychology, Academic press London (2000)

7. David L. Shapiro; Forensic Psychology Assessment and Investigative Approach, Allyn and Bacon Publisher (1991)
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8 Loe Nicharrs; Investigative Forensic Hypnosis, CRC PressLLC (1999)
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Kleiner, Murray; Handbook of Polygraph Testing, Academic Press (2002)

W.W. Bennett & Karen M. Hass; Crimina Investigation, 6" Ed., Wordsworth Thompson Learning (2001)
Barry, A.J. Fisher; Techniques of Crime Scene Investigation, e Ed, C.R.C. Press NY (2003)

Mordby, J Deed Reckoning; The Att of Forensic Detection, CRC Press LLC (2000)

Eckett, W.G & James SH; Interpretation of Blood stains, Evidence of Crime scene, Elseiver Pub. NY (1989)
James SH; Scientific & Lega applications of Blood stain pattern | dentification, CRC Press (1998)

John, D. Deehan, Kirk's Fire Investigation, gh Edn., Prentice Hall (2002)

Turrey B; Criminal Profiling - An Introduction to Behavioral Evidence Andlyss, Acad. Press London (1999)
Sharma, B.R; Forensic Sciencein Crimina Investigation & Trails, Universa Publication Co. (2003)

K. Ramakant; Elementary Statisticsin aworld of applications, Goodyear Caifornia Pub. Co. (1979)

The Indian Evidence Act (1872), Amendment Act (2002), Universal Law Pub. Co. (2003)

The Code of Crimind Procedure (1973) Amendment Act, (2001), Universal Law Pub. Co. (2002)

Rattan Lal & Dhirgj Lal; The Indian Penal Code, 28™ Ed. Wadhwa & Co. Nagpur (2002)

C.R. Swansan, L Terrib & R.W Taylor; Police Administration, Prentice Hall USA (1998)

Ram Ahuja; Criminology, Rewal Pub. Jipur (2000)

M Meguire, R Morgan & R Reiner; Oxford Handbook of Criminology, 2" Ed., Biddles Ltd. Lyon (1997)
R.K. Beg; Supreme Court on Criminal Justice, AsaLaw House (1999)

R.Deb; Criminal Justice, The Law Book Co. (1998)

JA. Sdgd, RJ Sukoo & G.C Knupfer; Encyclopediaof Forensic Science, Vol. I, 11 & 111, Acad Press (2000)

Bridges BC; Crimind Investigation, Practicd Finger Printing, Thumb Impressions, Hand writing Expert testimony

opinion Evidence, University Book Agency, Allahabad (2000)

Bennet, Waynew; Crimina Investigation, Wadsworth Pub. Co. California (2000)

Gross, Dr Hans, Crimind Invedtigation- A Practical textbook for Magistrates, Police officers and Lawyers Universal

Law Pub. Co.(2000).
Bdl, William R; Practica Crimind Investigationsin correctiona facilities, CRC Press London (2001)

Lyman M.D; Crimina Investigation The art and the science, Prentice Hall (2002)

M aster of Forensic Science
GGS Indraprastha University

w.ef. 2005-2006



FS-103 INSTRUMENTAL METHODS-PHYSICAL L-4,T-1,P-O,S-0 CREDITSS

Unit-|
Basic Concepts - Atomic & Molecular Spectroscopy

What is gpectroscopy, eectromegnetic  spectrum, sources of radidion; their utility and limitations
conventiond  sources for UV, visble and infrared rays, sources for shorter wavelength radiations (X-ray
tubes) radioactivity, ? -rays and R-rays. Laser (He, Ne, Argon ion, dye lasers, semi conductor lasers) as
source of radiation. Interaction of redigtion with meatter : reflection, aosorption, transmission, fluorescence,
phosphorescence and their forendic gpplications, radiation filters

Detection of radiations; photographic detectors, therma detectors, photoelectric detectors etc.,

Atomic spectra, energy levels, quantum numbers and designation of dates, sdection rules, quditaive
discussions of atomic spectra

Elements of X- ray gpectrometry- fluorescence, energy Dispersve X-ay andyss (EDX), wavelength
Dispersve X -ray andyss (WDX), X -ray diffraction, Augur effect

Unit-11
Basic Concepts - Atomic & Molecular Spectroscopy-I|

Molecular spectra  quditaive discussons of molecular binding, molecular orbitd, types of molecular
enagies quditaive discussons of rotationd, vibraiond and dectronic Spectra, Soectra of  polyatomic
molecules, IR spectroscopy- correltion of infra red spectra with molecular dructure, Fourier Transform,
infrared and Raman spectroscopy, fluorescence and phosphorescence spectrophotometry.

Unit-111

Ultra violet and visible spectrophotometry: Types of sources and Stability, wavelength glection, filters-cdls
and sampling devices, detectors, resolution, quditative and quantitative methods for detection

Fluorescence and phosphorescence spectrophotometry. Types of sources, dructurd — factors,
ingtrumentation, comparison of luminescence and UV -visble absorption methods.

Atomic absorption spectrometry. Ingrumentation and techniques, inteference in AAS, background
correction methods, quantitative andyds

Atomic emission spectrometry: Indrumentation and techniques, ad/spak emisson, ICP-AES, comparison
of ICPvsAAS methods, quantitative analys's, gpplicaions

X-ray spectroscopy. X-ray absorption and fluorescence methods, X-ray diffraction, Auger emisson
gpectroscopy (AES), dectron spectroscopy for chemica andysis (ESCA)

w.e.f. 2005-2006
Unit-1V
Infrared spectrophotometry: Dispersve and Fourier  Transform  spectrophotometry, sample  handling,
guantitetive andyds and interpretation of IR spectra
Raman spectroscopy. Indrumentation, sample handling and illumingtion, dructurd andyds polaization
measurements and Dispersve & FT andysis



Radiochemical techniques Badc principles and theory, introduction about nuclear reections and radiations,
Neutron sources, Neutron Activation Analysis (NAA)

Thermal analysis methods, Basc principles and theory, differentid scanning colorimetry and differentid
andyss, thermogravimetry

Nuclear Magnetic Resonance spectroscopy: Basic principles, theory and Insrumentation

Suggested readings
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James W. Robinson; Atomic Spectroscopy, 2™ Edn. Revised & Expanded, Marcel Dekkar, Inc, NY. (1996)
V.B. Patania; Spectroscopy, Campus Books International, (2004)

Jary Workman, Jr, Art Springsteen; Applied Spectroscopy-A compact reference for Practitioners, Academic Press
(1997)

N.Subrahmanyam & Brij Lal; A text Book of Optics, S. Chand & Co. (2004).
Gurdeep R. Chatwal & Sham K. Anand; Instrumental Methods of Chemica Analysis, Himalaya Pub. House (2004).

Hobart H. Willard, Lynne L. Merrett Jr, John A Dean Frank A. Settle Jr; Instrumental Methods of Analysis, 7" Edn,
CBS Pub. & Distributors (1986)

R.S.Khandpur; Handbook of Analytical Instruments, Tata McGraw Hill Pub.Co. New Delhi (2004)
John A. Dean; Anaytical Chemistry Handbook, McGraw Hill Inc. (1995)

K.C.Thompson & R.J. Renolds; Atomic Absorption Fluorescence & Flame Emisson Spectroscopy, A Practica
Approach, 2 Edn. Charles Griffin & Co. (1978)

Robet M .Silverstein & Francis X Webster; Spectrometric Identification of Organic Compounds ,6" Edn., John
Wiley & Sons, Inc. (1997)

John C. Lindon, George E. Tranter & John L. Holmes, Encyclopedia of Spectroscopy & Spectrometry, Academic
Press (2000)

Dudley H, Williams & lan Fleming; Spectroscopic Methods in Organic Chemistry, A Edn, Tata McGraw-Hill Pub.
Co. New Dehi, (1994)

Colin N. Banwel & Elaine M, Mc. Cash; Fundamentals of Molecular Spectroscopy piL Edn, Tata McGraw-Hill Pub.
Co. New Dehi (1995)

R.Murugeshan; Optic & Spectroscopy, S.Chand & Co. (1998)
Jack L Koeing; Spectroscopy of Polymers, 2" Edn,, Elsevier pub. Co. (1999)
Kamlesh Bansdl; Anaytical Spectroscopy Campus, Books Internationa (2000)
P.S.Kdri; Spectroscopy of Organic Compounds, 4" Edn, New Age Internationa Pub. (2001)
w.ef. 2005-2006

Douglas A. Skoog, F.James Holler & Timothy A. Nieman; Principles of Instrumenta Analysis, 4" Edn. Thomas
Books Co. (2003)

D.RKhanna & H.R. Gulati; Fundamentals of Optics Geometrical Physicd & Quantum, 20" Edn., R. Chand & Co.
(2002)



20. Francis A.Jenkins, Fundementals of Optics, 4" Edn., McGraw Hill Book Co. Auckland (1981)

21. K.Thyagargjan; Lasers Theory & Applications, Macmilan, India Delhi (2004)

22. H.D.Bist; Lasersand their applicationsin the Indian Context, TataMcGraw Hill Pub. Co, New Delhi (1985)
23. John D.Cutnell & Kenneth W Johnson; Physics 5" Edn., John Wiley & Sonsinc., NY. (2002)

24. E.R.Mengel; Laser Spectroscopy Techniques & applications, Marcel Dekker NY (1995)

25. E.R.Mengd; Fluorescence in Forensic Science in Encyclopediaof Andytica Chemistry, Wiley & sons (2000)

26. G.R. Chatwal; Analytical Spectroscopy 2™ Edn, Himalaya Pub. House (2002)

w.ef. 2005-2006
Master of Science
GGS Indraprastha University
FS-105 INSTRUMENTAL METHODS-BIOLOGICAL & CHEMICAL L-4,T-1,P-0,S-0 CREDITS5

Unit-l



General Principles of Biological Bio-chemical Analysis
pH and buffers, Physiologicd solution, Cell and tissue culture, Cell fractionation, Biologicd variations etc.

Centrifugation Techniques
Basc principles of sedimentation, Various types of centrifuges, Dendgty gradient centrifugation, Preparative
centrifugation, Andyss of sub-cdllular fractions, Ultra-centrifuge- Refrigerated Centrifuges

Microscopy

Basc principless, Smple and Compound microscope, Comparison microscope, Phase contrast Microscope,
Stereoscopic microscope, Polarizing microscope, Huorescent Microscopy, Infra red Microscopy, Scanning
Electron Microscope (SEM) & Transmisson Electron Microscope (TEM)

Enzyme Techniques

Enzyme kingtics Purificstion and proten edimation, Enzyme assay technique, Visble & ultraviolet
Spectrophotometric  methods, Luminescence method, Radio-isotope method, Immuno-chemicd  method,
Automated enzyme andys's, Immobilized enzymes.

Unit-l1

Immuno-chemical Technique

Gengd principles, Production of anitibodies, Precipitin reaction, Gd  immuno-diffuson,  Immuno
electrophores's, complement fixation, Radio Immuno Assay (RIA), ELISA, Fluorescence immuno assay.

Chromatographic Techniques

Generd principles, Peper chromatography, column chromatogrgphy, TLC, Adsorption chromatography,
Patition  chromatogrgphy, @ Gas  chromatogrgphy, Gas  liquid  chromatography,  lon-exchange
chromatography, Excluson (permeation) chromatography, Affinity chromatography, HPLC, HPTLC,
Capillary Chromatography, Interfacing GC with IR spectrometry

Electrophoretic Technique

Generd principles, Fectors affecting eectrophoress, Low voltage thin sheet dectrophoress, High voltage
dectrophoress, Sodium dodecylsulphate (SDS) polyacrylamide gd  dectrophoress, Isodectric  focusing
(IEF), Isodlectrophoresis, Preparative dectrophoress, Horizonta and Vertica Electrophoresis

Unit- 11

Electrochemical Techniques

Principles, Electron transport processes, lon-sdective dectrodes (ISE) and gas sensors, Oxidation-reduction
(Redox) potentias, Biosensors, Anodic shipping Voltametry

Molecular Biology Techniques

Outline of Genetic Manipulations, Enzymes and in genetic manipulation, Cloning procedures, lsolation of
goecific nudeic acid sequences — complementary  DNA, Gene libraries, Colony hybridisation, Nick
trandation, Oligo nudeolide probes, Expresson of genes.

w.ef. 2005-2006

Unit-1V

Mass Spectrometry

Sample flow, lonization methods, Mass andyzer, Vaccum sysems, Daa handling, Corrdation of mass
goectra and molecular sructure, Fourier transform mass  spectrometry, Tandem mass  spectrometry,
Inductively coupled plasma MS (ICP-MS), lon Microprobe Mass Andyzer (IMMA), HR GCMS, LCMS,



Secondary Mass Spectrometry, Laser Mass spectrometry, Fast Atom bombardment and liquid secondary Ion
Mass spectrometry, High performance liquid chromatography, Electrospray ionization mass spectrometry

Computer aded Andyss - Introduction, Computer organizaion - Hardware, Circuits for interfacing
computers to Indruments, Computer Organization - <software, Data representation, The Automated
Laboratory.

Measurements, Signals and Data

Introduction, SignaHto-noise ratio, Sengtivity and detection limit, Sources of noise, Signd-to-noise
enhancement, Eva uation and measurement, Accuracy and ingrument calibration

Suggested Readings

1) Lindsay S; High Performance Liquid Chromatography, Wiley & SonsNY (1992)

2) Baker DR.; Capillary- Electrophoresis, NY (1995)

3) Handbook of TLC, 2™Ed, Marcel Dekker; NY (1995)

4) Jarris, KE, A.L. Gray etd, Handbook of Inductively Coupled Plasma Mass Spectrometry, Glasgow Blockie, (1992)
5) Maclaffrty FW. & F. Turecek; Interpretation of Mass spectra, 4 Ed., Mill Valey, CA Univ Science Books, (1993)

6) Chapmen J R; Practical Organic Mass Spectrometry- A Guide for Chemica and Biochemica Anayss, Wiley & Sons
, NY (1993)

7 H.H Willard etal; Instrumental Methods of Andysis CBS Pub. and Distributors, Delhi (1986)
8) Bryan L.William & Keith Wilson; Principles & Techniques of Practicd Biochemistry, Edward Arnold Pub. ( 1975)

9) Keith Wilson & John Walker; Practical Biochemistry- Principles & Techniques, 5" Ed,, Cambridge Universty Press
(2000)

10) David. L.Nelson & Michael M, Cox Lenninges, Principles of Biochemistry, 4" Ed., Freeman Pub. (2005).
11) Leremy M.Beig, John L. Tymoczko, Lubert Stryes; Biochemistry5th Ed., Freeman Pub. (2003)

12) Genes VI, Lewin Internationd Edition, Pearson Prentice Hall,(2004)

13) Watson Gillman, Witkowski, Zolles, Recombinant DNA, 2™ Ed., Scientific American Books, (1998)

14) George M. Mdacinski; Essentials of Molecular Biology, 4" Ed. Jones and Bartlet Pub. (2003).

15) Danid L. Nartl & Elizabeth W. Jones; Genetics- Principlesand Analysis, 4" Ed., Jones & Bartlet Pub (1998)
16) Gardnes & Snustd; Principles of Genetics 6" Ed., John Wiley & Sons (1981)

17) D.M.Weir; Hand Book of Experimenta Immunology,Z1d Ed., Blackwell Pub. (1973)

18)  lvan M.Roett; Essential Immunology, 6" Ed., Blackwell Pub. (1988).

w.ef. 2005-2006



Master of Science
GGS Indraprastha University

FS-107 FORENSIC BALLISTICSAND PHOTOGRAPHY L-4, T-1,P-0, S-1 CREDITS-6

Unit— |

Higory and deveopment of Frearms ther dassfication and characterigtics, various components of smal
ams, smooth bore and rifled firearms, different automatic mechanisms in smdl ams, rifling — various class
characteridics, purpose of rifling, types of rifing and mehods to produce rifling, trigger and firing
mechanisms, catridge-fiing  mechaniam, Projectile  velocity ~ determination,  techniques  of
dismantling/assambling of fireams, identification of origin, improvised country-made/ imitative firearms
and their congructiond features.

Types of ammunition, classfication and condructiond festures of different types of cartridges, types of
primers and priming compogtion, propdlants and their compodtions, veocity and pressure characteristics
under different conditions, various types of bullets and compogtiond agpects, laest trends in  their
manufecturing and design, smooth bore fiream projectiles, identification of origin, improvised ammunition
and safety agpects for handling fireerms and ammunition.

Unit 11

Internd and Externd Bdlidtics Definition, ignition of propelants, shgpe and sze of propdlants maenner of
burning, various fectors afecting the internd bdligics lock time, ignition time, bard time eroson,
corroson and gas cutting, theay of recoil, methods of messurement of recoil, eguation of motion of
projectile, principad problem of exterior bdligics, vacuum trgectory, effect of ar ressance on trgectory,
bese drag, yaw, shgpe of proectiie and dahility, trgectory computation, bdligic coeffident and limiting
velocity, Bdlidics tables messurements of trgectory parameters, introduction to automated system of
trgjectory computation and automated management of baligtics data

Termind Bdlidics — Effect of projectile on hitting the target: function of bullet shepe, driking veodity,
griking angle and nature of target, Tumbling of bullets effect of indability of bullet, effect of intermediate
targets, influence of range, Cavitation — temporary and permanent cavities, Rcochet and its effects, stopping
power, Wound Badligics Threshold veocity for penetration of skinfledvbones, preparaion of gd block,
penetration of projectiles in gd block and other targets nature of wounds of entry, exit, andtrack with
various ranges and veocities with various types of projectiles explosve wounds, evauation of injuries
caused due to shot-gun, rifle, handguns and country made firearms, methods of messurements of wound
bdlistics parameters, post-mortem and anti-mortem firearm injuries.

Unit— I11

Principles and practice of identification of firearms, ammunition and their components, different types of
marks produced during firing process on catridge-firing pin marks, breech face marks chamber marks,
extractor and gector marks and on bullee number/direction of lands and grooves, driation marks on lands
and grooves, identification of various pats of fireams, techniques for obtaining test materid from various
types of wegpons and ther linkage with fired ammunition, cdass and individud characterigtics
determination of range of fire burning, scorching, blackening, tattooing and metd fouling, shots disperson
and GSR didribution, time of firing — different method employed, and ther limitations, sereo & comparison
micrascopy, automatic bullet and cartridge comparison system.

Andyss of Gunshot Resdues —Mechanism of formation of GSR, source and collection, spot test, chemica
ted, identification of shooter and indrumentd methods of GSR Andyss, Management and reconstruction of
crime scene; suicide, murder and accidentd and sdf defence cases, Arms  Act, Report writing and court
findings

w.ef. 2005-2006
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Unit IV

Photography, Basc principles and techniques of Black & White and colour photography, cameras and
lenses, exposng, developments and printing, Different kinds of developers and fixers, modern devel opments
in photography, linkage of cameras and film negatives, digitd photography, How digitd camera works and
basics of digita imaging. videogrgphy/high speed videography, crime scene and laboratory photography.

Suggested readings:

BALLISTICS

1 J. Howard Mathews, Charles C. Thomas, Firearms Identification, Vol.-1,11 & 111, Springfidd Illinois (1973)

2 Hatcher, Jury and Weller; Firearms Investigation, | dentification and Evidence, Stackpole Books, Harrisburg, PA (1977)

3 Vincent Di Maio; Gunshot Wounds, CRC Press, Washington, DC (1999)

4) Brain J. Heard; Hand book of Firearms and Balligtics, John Willey England (1997)

5 TA. Warlow; Firearms The Law and Forensic Ballitics Taylor and Francis London (1996)

6) Karl G. Sdlier ed; Wound Baligtics and The Scientific Background, Elsevier Pub. Co.London (1994)

7 M. Johari; Identification of Firearms Ammunition and Firearms Injuries, BPR&D New Delhi (1980)

8 I.V. Hogg; The Cartridges Guide - A smal arms Ammunition Identification Manual, The Stackpole Pub. Co., Harrisburg,
PA (1982)

9 Gary J. Ordog; Management of Gunshot Wounds, Elsevier Pub. Co., NY (1983)

10) Working Procedures Manual, Balistics, BPR &D New Dehi (2000)

11) Shlooeble A Jand Exline L.D; Current Methodsin Forensic Gunshot Residue Analysis, CRC PressNY (2000)

12) Andrasko J and Stdong S, Time since discharge of Rifles, Jornd of Forensc Science, Vol-45, No-6, pp, 1250-1255
(2000)

13) Terry JGander James; Infantty Weapons, James Information Group Sentinal House Surrey UK (2004-2005)

14) Terry J. Gander James, Ammunitions Handbook, James Information Group Santina House, Surrey UK (2004-2005)

PHOTOGRAPHY

1 Henry Horeustein; Colour Photography -A working Manud, Little Brown Co.Boston (1995)

2 B.H.E. Jacobson, Ray GG Attridge; The Manual of Photography, Focd Press, London (1988)

3 Jehne B; Digitd Image Processing, Heidelberg Springer (1996)

4 Workinson J; Art of Digital Video, Oxford Foca Press (1994)

5 Upton, Kobre, Brill; Photography, Pearson Education, Inc (2002)

6. H.L. Blitzer and J.Jacobia; Forensic Digitd Imaging and Photography, Academic Press (2002)

7. David R.Redsicker; The Practical Methodology of Forensic Photography- 2“Ed. CRC PressLLC (2002)

8 RE. Jecobson, S.F.Ray, G.G.Attridge, N.R. Oxford; The Manua of Photography - Photogrgphic and Digitd Imaging, g

Ed., Foca Press (2000) f
w.ef. 2005-2006
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Master of Science
GGS Indraprastha University

FS-151 PRACTICALS- INSTRUMENTAL METHODS-PHYSICAL, CHEMICAL & BIOLOGICAL AND CRIME
SCENE
L-0, T-0, P-4, SO CREDITS-2

INSTRUMENTAL METHODS-PHYSICAL,CHEMICAL & BIOLOGICAL

1 Experiments on UV absorption of drugs/ dyes.

2 Experiments on IR spectraof paints/ drugs.

3 Experiments on GC Andysis of Arson Exhibitsand volatile substances.
4 Experiments on GC Andysis of Alcohal.

5. Experiments on Electrophoretic anadysis of Biologica substances.

6. Comparison of polythenefilmsby IR spectrophotometry.

CRIME SCENE

1 Sketching and Photography of scene of crime.
2 Collection and Packing of physicd cluesa the scene of crime.
3 Recongtruction and eva uation of scene of crime (Hit and Run, Arson and Shooting cases etc).

w.ef. 2005-2006

Master of Science



GGS Indraprastha University

FS-153 PRACTICALS- FORENSIC BALLISTICS, PHOTOGRAPHY L-0, T-0, P-4, SO CREDITS-2

BALLISTICS

) Characterigtics of Firearms — Cdibre, Choke, Trigger pull, Proof marks etc.

2 Examination and Comparison of fired bullees — Cdibre, rifling characteridics, probable type of
firearms

) Examination and Comparison of fired Cartridges/cases (Cdibre, firing pin, breech face, Extractor /
Ejector marks etc.)

4 Determination of shot number from size and weight of shots.

5 I dentification of propellants

6 Chemicd testsfor powder resdues (Waker’stest) and Barrel wash.

7 Examination of air guns/ rifles as per Arms Act 1959.

8 Determination of Ve ocity and Energy of Projectiles.

PHOTOGRAPHY

1) Photography of objects— Close-up, normal, telephoto and processing.

2 Document and Finger print Photography.

) Photomicrogrgphy, Macro photography, Tranamitted light Photogrgphy and UV fluorescence
Photogrephy

4 Photography with different filters for deveoping contrasts

5 Black and white film developing

6 Black and white contact print and Enlargement.

7 Hands-on-Practice on digital Camera

S) Hands-on-Practice on Video Camera.

w.ef. 2005-2006
Master of Science
GGS Indraprastha University
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FS-102 FINGER PRINTSAND IMPRESSIONS L-4, T-1, P-0,S-0 CREDITS-5
Unit— |

Hisory and Development of Fingerprints, formation of ridges, pattern types pdtern aress, classfication of
fingerprints Henry System of Clasdfication, Single digit Classficaion, Extenson of Henry System, Search
of fingerprints, Fingerprint Bureaul.

Unit— 11

Chance Fingerprints, Laent & Vidble Fingerprints, Pagic  Fingerprints, Compostion of  Swed,
Deveopment of latent fingerprints conventiond methods of development of fingerprints —  fluorescent
method, magnetic powder method, fuming method, chemicd method etc., digitd imaging ard enhancemert,
goplication of lasr and other radiaions to devdop latent fingerprints, metd depostion method and
development of latent prints on skin.

Unit— 111

Taking of finger prints from living and dead persons presarving and lifting of fingerprints, photography  of
fingerprints, digitd transmission, comparison of fingerprints, bass of comparison, dass characteridtics,
individua characteridtics, various types of ridge characterigics, Automatic fingerprint identification system

Unit -1V

Foot prints — Importance, Gait pattern, Casting of footprints in different medium, eectrodtatic lifting of
latent footprints, Taking of control samples.

Tyre markg/prints and skid marks, Taking of control samples

Lip Prints— Nature, location, collection and evauation.

Bite Marks — Forensic Significance, Photography, Lifting and presarvation of bite marks and evauation.

Ear Prints-  Forengc Significance, location, collection and evauetion

Taking of control samples of footprints, lip prints and Ear prints for comparison

Suggested Readings
1 David R. Ashbaugh; Quantitative and Quditative Friction Ridge Andyss, CRC Press (1999)

2 E. Roland Menzd; Fingerprint Detection with Lasers, 2" Ed., Marcel Dekker, Inc. USA (1999)

3 James F. Cowger; Friction Ridge skin, CRC Press London, (1993)

4 Mehta, M .K; Identification of Thumb Impresson & Cross Examination of Finger Prints, N.M. Tripathi Pub. Bombay
(1980)

5. Moenssens; Finger Prints Techniques, Chitton Book Co.. Philadelphia, NY (1975)

6. Chatterjee SK.; Speculaion in Finger Print Identification, Jantralekha Printing Works, Kolkata (1981)

7. Cowger, James F; Friction ridge skin- Comparison and Identification of fingerprints, CRC Press, NY (1993)

8 Cook Nancy; Classifying Finger Prints, Innovative learning pub. Mento Park (1995)

9. Cossdy M.J; Footwear Identification, Roya Canadian Mounted Police, Ontario, Canada (1980)

10. JA Seigd, P.J Saukoo and G C Knupfer; Encyclopedia of Forensic SciencesVal. I, 1l and 111, Acad. Press (2000)

11. Smith B.C, Holland MM, Swved DL & Dizinno. A; DNA & Forensc Odontology- Manud of Forendc Odontology,
Colorado Springs, USA (1995)
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12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

w.ef. 2005-2006
Hillison, S; Dental Anthropology, Cambridge Univ. Press, UK (1996)

Kasprzak J; Possibilities of Cheiloscopy in Forensic Science (1980)
lannardlli, A V; Ear Identification, Forensic I dentification series, Paramount (1989).
Henry C. Lee & R. E. Ganesden; Advancesin Finger Print Technology, CRC Press, London (1991).

Saxena, B.L.; Lav and techniques reating to identification of handwriting, disputed documents, finger prints, foots and
detection of forgeries, Centra Law Agency, Allahabad (1990)

Hardless, H.R; Disputed documents examinaion and finger-prints Identification (with lllustrations, Sketches, Diagrams,
Photos etc), Law Book Co. Allahabad (1995)

Menzel, E Roland; Fingerprint detection with lasers, Marcel Dekker, NY (1999)
JainL C; Intelligent Biometric Techniquesin Fingerprint and face recognition, CRC Press Ohio (1999)

Bridges B C; Criminal Inverdtigation, Practica fingerprinting, Thumb Impressons, Hand writing expert testimony
opinion Evidence, University Book Agency, Allahabd (2000)

Matoni, Davide; Handbook of fingerprint recognition, Springer Verlag, NY (2003)
Ratha Nalini; Automatic Fingerprint recognition system, Springer Pub., NY (2004)

Champod, Christophie; Fingerprints and other ridge skin Impressions, CRC Press London (2004)
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Master of Science
GGS Indraprastha University

FS-104 QUESTIONED DOCUMENTS L4, T-1, PO, S-OCREDITS-5

Unit— |

Nature and problems of document examingtion, classfication of Forensc documents Specimer/Admitted
writingsTypewritings etc; handling, preservation and making of documents, importance of naturd
vaidions and digguise in writing; various types of Forensc Documents: genuine and Forged documents,
holographic documents, principle of handwriting identification; besic tools needed for Forendc Document
Examindion & ther use, andyss of paper & inks

Unit— I

Vaious writing festures and ther edimation, generd characterigtics of handwriting, individud
characterigics of handwriting, various types of forgeries and ther detection, examinaion of sgnaures
characterigics of genuine and forged dgnaures, identification of forger, identification of writer of
anonymous letters and application of Forendc  StylidicgLinguisics in  the identification of  writer,
examingtion of built-up documents and determination of sequence of strokes.

Unit— 11

Determination of age of documents by examingion of ggnatures, paper, ink ec., identification of
typestriptsidentification  of typist, various types of printing processes, identification of printed matter
induding printing of security documents and currency notes, identification of eectronic typewriters, dot
matrix, inkjet & laser jet printers, examination of black & white and colour photocopies, fax messages &
carbon copies.

Unit— 1V

Examination of dteations, erasures, overwritings, additions and obliterations, decipherment of secret
writings, indentations & Chared documents, physical matching of documents, examination of sed’rubber &
other mechanica impressons, examination of counterfeit currency notes, Indian PassportsVisas, Stamp
Papers, Posd Stamps eic., examination of fake credit cards, e-documents digitad Sgnatures, an introduction
to computer forensics, Preliminary examinaion of documents, opinion writing and reasons for opinion.

Suggested Readings

1 Rev ED, Ordway Hilton; Scientific Examination of Questioned Documents, Elsevier, NY (1982)

2 Albert S. Osborn; Questioned Documents, 2WEd., Universa Law Pub., Delhi (1998)

3 Albert S Oshorn; The Problem of Proof, 2nd Ed., Universal Law Pub. Delhi (1998)

4 Charles C. Thomas, 1.S.Q.D. Identification System for Questioned Documents, Billy Prior Bates Springfield, lllinois,
USA (1971)

5. Wilson R. Harrison; Suspect Documents Their Scientific Examination, Universal Law Pub. Dehi Indian Reprint (2001)

6. Hard less H.R; Disputed Documents, Handwriting and Thumbs — Print Identification, profusely illustrated, Law Book,
Allahabad (1988)

7. Morris Ron N; Forensic Handwriting Identification, Acad Press, London (2001)

8 Kurtz Sheila; Grapholypesanew Plant on Handwriting Analysis, Crown Pub. Inc., USA (1983)
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10.

11.

12.

13.

14.

15.

Lerinson Jay; Questioned Documents, Acad Press, London (2001)
Mcmenamin, Gerdd R; Forensic Linguidtics- Advancesin Forensic Styligtics, CRC Press, Washington, D.C. (2002)
Ellen David; Questioned Documents Scentific Examination, Taylor & Francis, Washington (1997)

Roy A Huber, A.M. Headrick; Handwriting I dentification- Facts and Fundamenta, CRC Press (1999)

AndreaMcNichal, Jeffrey A, Nelson; Handwriting Analysis-Putting It to Work for Y ou, Jaico Books, Delhi ( 1994)

Vacca John R; Computer Forensics, Computer Crime Scene Investigation, Firewal Medid, An imprint
(2002

Casey Eoghan; Handbook of Computer Crime Investigation, Forensic Tools & Technology, Academic Press (2002)

17
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Master of Science
GGS Indraprastha University

FS-106 FORENSIC CHEMISTRY AND EXPLOSIVES L-4,T-1,P-O, S-1CREDITS-6

Unit-l

Forendc Chemidry: Introduction, types of casedexhibits, preiminay screening, presumptive test (colour
and oot tedt), inorganic andysds, microchemicd methods of andyss Examination procedures involving
dandad methods and insrumentd techniques, andyss of beverages dcoholic and non-dcohalic, country
mede liquor, illiat liguor and medicind preparations containing acohol and drugs as condituents, drugs of
abuse introduction, cdlasdfication of drugs of duse, drugs of abuse in gports narcotics drugs and
psychotropic substances, designers drugs and their forendc examination, Drugs and Cosmetic Act, Excise
Act, NDPS Act.

Unit-11

Examinaion of petroeum products didillation and fractionation, various fractions and ther commercid
uses, dandard methods of andyds of peroleum products for adulteration, Arson: chemistry of fire,
invedigation and evdudion of due maerid, andyss of ason exhibits by indrumentd methods
Management of Arson cases, Andyss of trace evidence cosmetics, dyes, Trgp related evidence maerids,
pants, pigments, fibres, ails, fats, greases, indudtrid dusts, chemicas and plant materid.

Unit-111

Quatitative and quditative forendc andyss of organic and inorganic Indudrid products, chemica
fertilizers, insecticides, metdlic and non metdlic products, consumer items such as gold, slver, tobacco, tea,
sugars, sdts, acids and dkdis eic.

Unit-1V

Explosves dasdficaion, compodtion and characteridics of  explosves, pyrotechnics, IEDs, exploson
process and affects, types of hazard, effect of blast wave on dructures, human etc., specific approach to
sene of explodon, pod-blast resdue collection, Recondruction of sequence of events Evduation and
asessment of scene of explodon, sysemdic examination of explosves and exploson resdues in the
laboratory using chemicd and insrumenta techniques in the laboratory and interpretation of results,
Explosves Act.

Suggested Readings

1) Maudham Bassgtt etd; Voge' s Textbook of Quantitative Chemical Anayss, 6" Ed, Longman Essex (2004)

2) I. L. Finar; Organic Chemigtry Vol. Il Pearson Education (Singgpore)

3) R.T. Morrison, R.N. Boyd; Organic Chemistry, 6™ Ed., Prentice Hal, New Dehi (2003)

4) Brean SFurniss etd; A.l Voge Textbook of Practical Organic Chemistry, Addison Wedey Longman, Edinburg (1998)

5) A. Burger; Medicind Chemistry, Val. I, Wiley Interscience, NY (1970)

6) D A Skoog, D.M. West , F.J. Holler; Analytical Chemistry- An Introduction, ¥ Ed., Saunders College Pub. Philadelphia,
USA (2000)

7 Boudreau JE, eta; Arson & Arson Invedtigation, Survey & Assessment Nationa Ingitute of Law Enforcement, U.S.

Deptt of Jugtice, US Govt Printing Press (1977)
8) Dettean JD; Kirk’ sFire Investigation, gh Ed., Prentice Hall, Eaglewood Cliffs, N.J (2002)
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9)

10)
11)
12)
13)
14)

15)

Yinon Jitrin; Modern Methods & Applicationin Analysisof Explosives, John Wiley & Sons ,England (1993)
Working Procedure Manud - Chemistry, Explosives and Narcotics, BPR& D Pub. (2000)

C.A. Watson; Official and standardized Methods of Analysis. Roya Society of Chemistry, UK (1994).
Feigl; Spot Test in Inorgani c Andlysis, Elsevier Pub. New Delhi (2005)

Feigl; Spot Test in Organic Analysis, Elsevier Pub., New Delhi (2005)

Silverman; Organic Chemistry of Drug Design & Drug action, Elsevier Pub. New Dédhi (2005)

Abraham Burger; Medicinal Chemistry & Drug Discovery, 6 Vol Set, 6" Ed., John Wiley & Sons, NY (2004.)

19
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M aster of Science

GGS Indraprastha University
FS-108 FORENSIC TOXICOLOGY AND PHARMACOL OGY L-4, T-1, P-0,S-1 CREDITS-6

Unit |

Forensic T oxicology- Introduction and concept of forensic toxicologica examination and its significance

Poisons: dassfication of poisons, types of poisoning, collection and presarvaion of toxicologica exhibits
in fad and survivd cases Sgns and symptoms of poisoning, mode of action and its effect on vitd
functionss, ~medicolegd and post mortem examindion report/ finding dudies, specific andyss play
goproach to toxicologica examination of poisoning samples

Unit-l1

Extraction, Isolation and cdean-up procedures. usng conventiond as wel as moden techniques such as
slid phase micro-extraction techniques, separation of poisons and drugs usng chromatographic and
dectrophoretic  techniques, identification and egtimaion of poisons and drugs usng clromatographic and
Spectrophotometric and other indrumentd methods, dgnificance of andyticd dudies with respect to
Forensc examination.

Unit-l11

Examinaion of metdlic poisons voldile poisons, sneke venom, insects hites, poisons involving anima
poisoning cases and their examindtion, interpretation of toxicologica findings and preparation of reports,
limitations of methods and trouble shooting in toxicologicd examinations digposd of andyzed samples
some interesting cases of common and specific poisons and ther importance in view of the specific
scientific goproach in examinations

Unit-1V

Forensgc Phamacological dudies, Ingesion of drugs ,absorption, didribution, metabolism, pahways of
drug metabolism, drug metabolisn and drug toxicity, excretion of drugs and poisons detection of poisons
on the basis of their metabolic Sudies, interpretation of anaytical data.and forming of opinion.

Suggested Readings

1 Curry A.S; Andytical Methodsin Human Toxicology, Part |1, CRC Press Ohio (1986)

2 Clark, E.G.C.; Isolation and I dentification of Drugs, Val. | and VVol. 11, Academic Press, (1986).

3 Sunshine; Year book of Toxicology, CRC Press Series, USA (1989— 93).

4 Michael J. Deverlanko etal: Hand Book of Toxicology CRC Press, USA (1995)

5. Prakash M. etd; Methods in Toxicology Anmol Publication, New Delhi (1998)

6. Parikh C.K; Text Book of Medical Jurisprudence Forensic Medicines and Toxicology. CBS Pub. New Delhi (1999)
7. Bdrg S. Parmar etd; Pesticide Formulation, CBS Publishers, New Delhi (2004)

8 Reiss C etd; Advance in Molecular Toxicology, Utrecht, Netherlands (1998)

9 Morgan B.JT; Statigticsin Toxicology, Clarendon Press, Oxford (1996)

10. Jorg Rombke etdl; Applied & Ecotoxicology Lewis publishers NY (1995)

11. Shayne C.Gad etd; Acute Toxicol ogy Testing Academic Press Cdlifornia USA (1998)

12. Chadha PV; Hand Book of Forensic Medicine and Toxicology, Jaypee Brothers New Delhi (2004)

13. Turner Paul; Recent Advances in Pharmacology & Toxicology, Churchill Livingstone, Elenburgh (1989)
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14.

15.

16.

17.

18.

19.

20.

Modi, Jaisingh P, Textbook of Medica jurisprudence & Toxicology, M.M. Tripathi Pub. (2001)

Cravey RH, Basdt, R.C; Introduction to Forensic Toxicology, Biochemica Pub. DavisC A (1981)
Working Procedure Manud - Toxicology, BPR& D Publication (2000)

Ballantyne B; General and Applied Toxicology Vol-1-3 2™ Ed., Macmillan, NY (2000)

Gossd T.A; Principles of Clinica Toxicology 3 Ed., Roven, NY (1994)

Gross S S; Handbook of Highly Toxic Materids handling and Management, Marcel Dekker NY (1995)

Niesnk RIM; Toxicology- Principlesand Applications, CRC Press (1996)

21
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Master of Science
GGS Indraprastha University

FS-152 PRACTICALS -QUESTIONED DOCUMENTS, FINGER PRINTSAND IMPRESSIONS

L-0, T-0, P-4,S-O CREDITS-2

QUESTIONED DOCUMENTS

1

2

9

10.

Identification of normal/disguise writing.

Detection of forgeriesincluding traced and Smulated forgery and built up documents.
Examination of rubber samp and other mechanica impression.

Examination of typescripts and printed matters.

Examination dterations-additions, overwriting & obliteration in the documents.
Examination of erasuressmechanical and chemica erasures.

Decipherment of indented writings, secret writings and charred documents.
Examination of ink by TLC and spectrophotometry.

Examination of paper.

Examination of security documents Currency notes, Indian Passports, Stamp Pepers, lottery tickets
elc.

FINGERPRINTS

1 To take plain and rolled inked fingerprints and to identify patterns

2 To perform ridge tracing and ridge counting

3 To identify ridge characterigtics

4 To compare the finger prints

5 To develop latent fingerprints with powder, fuming and chemica methods.
6. Lifting of fingerprints.

IMPRESSIONS

1 Foot print tracing, casting and comparing

2 Tyre print tracing, cagting and comparing
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Master of Forensic Science
GGS Indraprastha University

FS-154 PRACTICALS - FORENSIC CHEMISTRY & TOXICOLOGY L-0,T-0,P4,S-0 CREDITS2

1 Andyss of dcohalic liquor as per BIS specifications.

2 Andyss of explosves/exploson resdues (Quditative).

3 Detection and determination of Narcotic Drugs and Psychotropic substances eg. Opiaes, cannabis,
Barbiturates, Benzodiazepines and Amphetamines by spot colour tests, chromatographic methods.

4 Systemdtic extraction and identification of acidic and basic drugs from viscera (Smulated samples).

5 Detection of metdlic poisons (Arsenic and mercury) in Viscera and food samples (smulated
samples).

6. Andyss of Visea (mulaed sample) for organochloro/ organo phosphorous pesticides by
chromatographic and spectroscopic methods

7 Identification of Vegetable poisons (Dhatura, Nuxvomica, etc.).

8 | dentification of methanol mixed in ethanol

9 Examination of Petroleum Products such as Petrol, HSD, Kerosene as per BIS specifications.

10. Arson resdue andyss

11. Andyssof phenolphthaein (Qualitative) in bribe trap cases.

12. Quantitetive analysis of drugs by spectrophotometry.
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M aster of Science
GGS Indraprastha University

FS-201 FORENSIC PHYSICS L-4,T-1, P-0,S-0 CREDITS-5

Unit-l

Glass Types of glass and thar compodtion, Forendc examinaion of glass fractures under different
conditions, determination of direcion of impact: cone- fracture, rib marks hackle marks, backward
fragmentation, colour and fluorescence, physca matching, dendty comparison, physica  messurements,
refractive index by refractometer, eementa analyss, interpretation of glass evidence

Soil: Formation and types of soil, compodtion and colour of soil, patide sze digribution, turbidity test,
microscopic  examindtion, dendty gradient andyss ignition loss, differentid thema andyds, dementd
andyss interpretation of soil evidence, Discusson on important case studies of glass & soil.

Unit-l1

Paint Types of pant and their compostion, macroscopic & microscopic Sudies, pigment  digtribution,
microchemicd andyss- <olubility test, pyrolyds chromaographic techniques, TLC, colorimetry, IR
spectroscopy & X -ray diffraction, dementd andyds, interpretation of paint evidence

Miscellaneous clue materials: physcd, chemicd and ingrumentd methods of examination of stringsropes,
fibres, threads & fabrics, wires/cables, sedls, counterfeit coins, physcad matches of broken objects Forendc
examination of Electricd Appliances/ Ingdlations

Unit-l11

Building material: Types of cement and ther compostion, Determination of adulterants by physcd,
chemicd and ingrumentad methods, Examination of brick, Andyss of Bitumen & road maerids, Andyss
of Cement Mortar and Cement concrete & stones,

Tool marks Types of tool maks compresson maks dristed marks, combination of compresson and
driated marks, repested marks, class charecteristics and individud characteridtics, tracing and lifting of
marks, Photographic examination of tool marks and cut marks on clothes and walls etc.

Restoration of erased / obliterated marks; method of marking-cast, punch, engrave; methods of ddliteration,
method of redtoration- etching (etchings for different metds), magnetic, eectrolytic etc,, recording of
restored marks- restoration of marks on cast iron, Allumunium ,wood, lesther, polymer etc.

Unit-1V

Speaker identification and tape authentication; Voice production theory- vocd anatomy, Speech sgnd
processing & pattern recognition basic factors of sound in speech, acoudtic characteristics of speech signd,
Fourier andyds, frequency & time doman representation of speech sgnd, andogue to digitd sgnd and
converson, Fagt Fourier transform, quantization, digitization and speech enhancement, andyss of audio-
video sgnd for authenticity, Introduction to the techniques of pattern recognition and comparison

Suggested Readings
1 CE.OHaraand JW. Ogterburg; An Introduction to Crimindistic, Indiana University Press, Blomington (1972)

2 R. Safergtein; Forensic Science Handbook, Val.-1,11, Prentice Hall, NJ (1988)

3 Jenkins and White; Fundamentals of Optics 4™ Ed., McGraw Hill (1981)

4 Philip Rose; Forensic Spesker |dentification, Taylor and Francis, Forensic Science Series, London (2002)
5. Bengold & Nelson Moryson; Speech and Audio signd processing, John Wiley & Sons, USA (1999)

6. NickollsLC; Scientific Investigation of Crime, Bulterw et, London (1956)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Raymond C Murray & John C.F Tedrew; Forensic Geology, Prentice Hall NJ (1991)

Working Procedure Manud : Physics BPR& D Publication (2000)

B. Caddy; Forensic Examination of Glass and Paints Andysisand Interpretation 1SBN 0784 05749 (2001)
Oscar Tos; Voice Identification-Theory of Legad Applications, University Park Press, Batimore (1979)
Bengold & Nelson Morgan; Speech and Audio Signd Processing, John Wiley & Sons, USA (1999)

James Michael Curran, Tachia Natilie Hicks and John S. Buckleton; Forensc Interpretation of Glass Evidence, CRC
Press (2000)

David A. Crown; The Forensic Examination of Paintsand Pigments, Toylor & Francis, NY (2001)

JWalls; Forensic Science-An Introduction to Scientific Crime Detection 2™ Ed.,Universa, 1% Indian Reprint (2002).
Richard Safergtein; Crimindistics-An Introduction to Forensic Science gin Ed., Prentice Hal (1995).

Jay A.Siegel, Pekka J Saukko and Geoffrey C. Kooupfer; Encyclopediaof Forensic Science, Academic Press (2000).
E.R.Mengdl; Forensic Physicsin 2002 year book, McGrawnhill Encyclopediaof Science & Technology.

R.W. Moncrieff; Man-MadeFi bres6™ Ed.,Newnes Butterworths (1975)

JE.Booth; Principles of Textile TestingAn Introduction to Physicadl Methods ¢ testing textile Fibres, Yarns and Fabrics.
39Ed., CBS Pub. & Distributors (1996).

Katharine Paddock Hess; Textile Fibres and their use, e" Ed.,Oxford & IBH Pub.,Co. (1974)

A.B. Wildman; The Microscopy of Animd Textile Fibres. Wool Industries Resear ch Association (1954).

Elliot B. Grover and D.S. Hamby; Handbook of Textile testing and Quality Control, Wiley Eastern Pvt. Ltd. (1969)
Dorothy Catling and John Grayson; | dentification of vegetable Fibres, Chgpman and Hal (1982)

John H.Skinkle Textile Testing Physicdl Chemica and Microscopid, 2™ Ed.Revised and Enlarged, D.B. Taragporevea
Sonsand Co. (1972).

J.Gordon Cook; Handbook of Textile Fibres. Vol-, Natural Fibres,5" Ed., Merrow (1993)
B.P.Saville; Physicd Testing of Textiles, The Text ile Ingtitute CRC Press and wood head Pub., (2000)

AATCC Technicdl Manud of American Association of Textile Chemists and Colorigts, Vol-75 (2000), American
Association of Textile Chemists and Colorists, USA

W.EMorton and JW. S. Hearle; Physicd Properties of Textile Fibres, 3¢ Ed., The textile Ingtitute, 1993 (Re printed
1997)

Roger Brown; Handbook of Polymer Testing: Physical Methods, Marcel Dekker, Inc. (1999)

w.ef.2005-2006

25



Master of Science
GGS Indraprastha University

FS-203 FORENSIC BIOLOGY L-4,T-1, P-0, S-0 CREDITS-5

Unit |

Fundamentals of Biology

Scope of Forendc Biology, Cdl Biology - dructure and function of cell, Basc concepts of anatomy and
physology of digestive, respiraiory, skeleton, nervous, excretory and reproductive system etc.

Body Fluids/ Stains and Tissues:

Introduction to various types of body fluids & tissues — Morphology, higology, and functions Identification
and examination of blood dans —physicd, biochemicd and spectroscopy method, Identification of semind
dans — phydcd florescence, biochemicd and microscopic  examingtion, Morphologicd  Sructure  of
spermatozoa of human and animds, confirmatory test for a spermic sement p-30, Identification of lochid
and mendrud dans by microscopce, biochemicad and  dectrophoretic  method, Identification  and
examination of other body fluids'sains-vagind, saliva, urine, pus, faeces, vomit, milk, Sivest and tears etc.

Unit— 11

Forensic Anthropology

Identification of bones - morphologicd, anaomica and chemicd characteridics, Determination of age, sex,
race, daure ec, forendc anthropometry /osteomelry, determingtion of persond identity, Superimpostion
technique- video image andyss, fadd recondruction, Identification of burmnt bones recovery and
identification of skeletd remainsin accident crimes and mass disasters.

Forensic Odontology — Dentition paitern, types and Structure of teeth, age determination- identity of person,
role in mass disagter, disease of teeth and ther sgnificance in persond identification.

Forensic Medicine

Medicolegal aspects of desth - Agphyxia, davation, dectrocution and accidentd and drowning cases,
Determingtion of time dnce desth by vaious methods induding hisopathologicd methods, determination
of age of living person, Injuries: ante-mortem and post-mortem injuries, aging of injury, artifica injury.

Unit— 111

Hair and Fibres

Morphology and biochemigry of human and animd har, and its microscopic examingion, determination of
origin race, sex, gte, Types of fibres — forendc aspects of fibre examination fluorescent, optical properties,
refrective index, birefringence, dye andyds ec identification and comparison of man-made and naturd
fibre.

Forensic Botany

Vaious types of wood, timber varieties, seeds and leaves— their identification and matching. Diatoms -
Types morphology, methods of isolation from diffeent tissue and forendc importance of planktons
egpecidly diagom, forensc ggnificance in drowning cases Sudy and identificaion of pollen grans
Identification of darch grans powder and dans of spices eic, Pgper and Paper Pulp identification,
Microscopic and biochemicd examination of pulp meterid etc. Isolaion, dassfication and identification of
microbid organism

UNIT -1V
Forensic Entomology
Gengrd Entomology Significance of terredrid and agudic insects in forendc investigaions and ther role in

crime detection, insect’'s successon and its relaionship to determine time snce.  Impact of ecologica
factors on insect’s developments
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Wild life Forensic
Introduction and Importance of wild life, Protected and endangered species of Animas and Plants, Wild life

gpecies -

Identification and examingtion of physca evidence by conventiond and modem methods,

Identification of Pug marks of vaious animds census of wild life population. Wildlife / Environment
Protection Act.

Suggested Readings

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

12)
13)

14)

E. J. Gardner, M. J Simmonsand D. P. Snusted; Principles of Genetics, John Wiley, NY (1991)

Richard Sferstein; Forensic Science Hand Book, Prentice Hall, Englewood Cliff, NJ(1982)

P. L. Williamsand R. Warwick; Gray’s Anatomy, Churchill Livingston, London (1980)

Biology Methods Manua, Metropolitan Police Forensic Science Laboratory, London (1978)

B.P. Pandey; Plant Anatomy, S. Chand & Co., New Ddhi (1998)

Edwin H, Mc Caney; Human Genetics- The Molecular Revolution, Jones & Bartlett Pub. London, (1993)

Albert’s B Bray, D Lewis, JRobertsK & Watson J.D; Molecular Biology of Cell, ¢ Ed., Garland Pub. NY (1989)
B. Lewin; Gene VIl Pearson Prentice Hall. NJ (2004)

Clifford B.J; The examination and Typing of Bloodstainsin the Crime Laboratory, US Court Printing Press (1971)
Morrison Robert D; Environmental Forensics Principles and Applications, CRC Press, NY (2000)

Bal Smon; Environmenta Law — The law and policy relating to protection of environment, Universal Law Pub Co,
Delhi, (1991)

CattsE.P & Haskell NH; Entomology and death A procedura guide, Joyce's Print Shop (1990)
SmithDGV; A manua of Forensic Entomology IthacaNY Camstock Univ. Press, USA (1986)

Byrd J H & Castner J L; Forensic Entomology, The Utility of Arthropods in lega Invedtigation, CRC Press, USA
(2000)
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Master of Science
GGS Indraprastha Univer sity

FS-205 FORENSIC SEROLOGY AND DNA PROFILING L-4T-1,P-O,S-1CREDITS-6

Unit |

Serology & I mmunology

Structure and function of Carbohydrates, fats and proteins, serum proteins, cdlular proteins, Haemoglobin
and its variants, Haptoglobins — Various types, HLA, Polymorphic enzymes and their forensic Sgnificance.

Basc concepts of Genetics Menddian genetics, Genotypes, Phenotypes, mutation, multiple dldes, genetic
vaiants, biochemicd gendtics Gene dructure, its frequency determination, Gene mapping and Gene
Expression, Genetic markers and their forensic significance.

Immunology: Immune sysem, immune response, innate and acquired immunity, Antigens, haptenes and
adjuvats, Immunoglobulin- types, physco-chemicd propeties and function, raisng of antisera, Lectins -
ther forendc dgnificance, Buffers and srological  reagents, methods of derilization employed  for
serologicd work

Unit-11

Determination of Origin of species

Determingtion of human and animd origin from bones hair, flesh, nals, skin, tegh body tissue fluidy
dans viz. blood, mendrud blood, semen, sdiva, swed, tear, pus, vomit, etc., through immuno-diffuson
and immuno - eectrophoress, cross reactivity among closely related species

Serogenetic markers

Blood groups — hisiory, biochemistry and genetics of ABO, Rh, Mn and other systems, Methods of ABO
blood grouping (absorption-inhibition, mixed agglutinaion and absorption dution) from blood dans and
other body fluidssans viz. mendrud blood, semen, <diva, swed, tear, pus vomit, har, bone nal ec.,
blood group specific ABH substances, determination of secretor/non secretor gatus, Lewis antigen, Bombay
Blood group, Polymorphic enzymes typing- PGM, GLO-I, ESD, EAP, AK, ADA etc., and their forensic
ggnificance, HLA typing, Role of serogenetic markersin individudization, paternity disputes etc

Unit— 111

DNA Profiling Structure, functions & Analysis

Higory of DNA fingerprinting, Human gendtics — Heredity, Alldes Mutations & Population Genetics,
Molecular Biology of DNA, Vaiations, Polymorphism DNA typing sysems — RFLP analysis, PCR
amplifications, sequence polymorphism.

Andyss of SNP, Y-STR, Mitochondrid DNA, Evdudion of results, Frequency edimate cdculdions,
Interpretation, Allde frequency determination, Match probability — Database, Qudity control, Certification
and Accreditation.

Unit - IV

Forensic Significance of DNA profiling

Applications in disouted paternity cases, child swegpping, Missng peason’'s idetity — dvil immigration,
veterinay & wild life and Agriculture cases, legd perspectives — legd standards for admissibility of DNA
profiling — procedurd & ethicd concerns, datus of devdopment of DNA profiling in India & adroad. New
& Futuretechnologies — DNA chips, SNPS, DNA cloning, limitations of DNA prafiling.

Suggested Readings

1 George V. Burns, The Science of Genetics- An Introduction to heredity, Macmillan (1980)
2 Eldon J Gardner; Human Heredity- John Wiley & sons, USA (1983)

3 D.L. Hartl, D.Friedfelder and L.A.Synder; Basic Genetics, Jones and Bartlet, USA (1988)
4 M.Krawczak and J. Schmidtke; DNA Finger Printing, Bios Scientific Oxford UK (1994)

w.ef. 2005-2006
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10.

11.

12.

13.

14.

15.

16.

D.M.Glover and B.D. Hames; DNA cloning, vols. 1to 4, Oxford University Press, UK (1995)

David Freidfielder ; Molecular Biology, Narosa USA (1995)

Jorg T. Epplen Thomas Lubjuhin; DNA Profiling and DNA Fingerprinting , Birkhauser Verlag, Basd (1995)
Lewin B; GenesVIII Internationa Ed., Pearson Prentice Hall, (2004)

Danid L. Hartl & Elizabeth W. Jones, Genetics- Prirciple & Andysis, 4" Ed., Jones & Bartlet Pub. (1998)
EdwinH, McConkey, Heeman; Genetics- The Molecular Revolution, Jones & Bartlet Pub. (1993)
K.C.Mahotra, Statistical Methods in Human Population Genetics, Indian Statisticd Indtitute, Calcutta (1988)
W.W. Daniel; Biogtatitics, John Wiley & Sons, USA (1995)

Kirby Lorne T; DNA Fingerprinting An Introduction, W.H Freeman & Co. NY (1990)

Eastedd Simon; DNA Profiling, Principles, Fitfals and Potentia, Harwood Acad. Pub. (1993)

Cdledine CR; Understanding DNA the molecule and How it works, Acad. Press, London (1992)

Working Procedure Manua : DNA BPR& D Pub. (2000)
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Master of Science
GGS Indraprastha University

FS-207 RECENT ADVANCES, QUALITY MANAGEMENT AND EVIDENCE EVALUATION
L4, T-1, PO, S-1CREDITS-6

Unit —I

Cyber forensics

Fundamentals of computers, hardware and accessories, operating system, software,

Cyber Crimes ddfinition, IT laws Introduction, internet, hacking, virus obscenity, pornography,
programme manipulation, software piracy, intelectud property and computer security etc, Encryption and
Decryption methods

Search and seizures of evidence
Investigation of cyber crimes and tools for andysis

Other Advances

Pattern Recognition & Biometrics - Face, Iris & retind imaging, Speech recognition, finger for pam print,
gat pettern, sgnaures, Pettern comparison, Computer Smulation, Image processng - Imege capturing,
Image restoration & enhancement. Image editing, Compression Technique- Proactive Forensic science.

Unit 11

Quality management (ISO/IEC/NABL)

Generd requirements for the competence of teting and cdibraion laboratories - Introduction, Scope,
Management requirements Organisation, Quality System, Document Control, Review of requests, Tenders
and contracts, Subcontracting of tests and cdibraions, Purchasing services and supplies, Service to the
cdients; Complaints, Corrective and preventive actions, Control of records, Internad Audits Technicd
requirements. Generd, Personnd, Accommodation and environmentd conditions, Tet and cdibration
methods and method vdidation, Equipment, messurement tracesbility, Sampling, Handling of tet and
cdibration items, assuring the qudity of test and calibration results and reporting the resuts.

Laboratory Management
Laboratory information management system, vdidation and safety equipments

Unit-l11

Report writing and Evidence evaluation

Components of reports and Report formats in respect of Crime Scene and Laboratory findings

Court Tedtimony- admisshility of expet tetimony, pre Court preparations & Court appearance,
Examination in chief, cross examination and re-examination, Ethics in Forensic Science

Unit-1V

Cases of special Importance

Pertaining to forendc examination (Biology, serology, chemidry, toxicology) documents, fingerprints,
bdligics, photography and phydcs, Voice identifications Tape authentication & Computer frauds
pertaining to forensic examination of cases

Suggested Readings

1 Internationa Standard on General requirements for the competence of testing and caibration laboratories, 1% Ed., 1999
12-15, ISO/IEC 17025:1999(E).
2 Willard Merritt, Dean & Settle; Instrumental Methods of Analysis, 7" Ed., CBS Pub. & Distributors, New Delhi (1986)
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10.

11.

12.

13.

14.

Tewari RK, Sastry PK and Ravikumar K. V; Computer Crime & Computer Forensics, Select Pub. New Delhi. (2003)

V.D. Dudgja; Cyber Crimes & Law Vol. 2, Common Wedth Pub. (2002)

Deepti Chopra & Keith Merrill; Cyber Cops, Cyber Criminals & Internet, 11k International ,New Delhi (2002)
David Icove, Karl Seger & William Vongtorch; Computer Crime, O'Rellly & Amociacis Inc. (1995)

Eoghan Corey; Computer Crime Investigation, Academic Press (2002)

Bernd Jahne; Digitd Image Processing, Springer Verlag (1993)

John C Russ; Image Processing, CRC Press (1999)

L C Jan, H Hadlic, | Hayaush, S. B Lee & S Tulsui; Inteligent Biometric Techniques in fingerprint and Face

Recognition, CRC Press (1999).
Mario Deva RGAS; The Tota Quality Management, NCC Blackwell Pub. (1995)

John R Vacca; Computer Forensics, Firewall Media Pub. New Delhi (2002)

Albert JMarcedl J. and Robet S. Green Fed; Cyber Crime, A Fidd manud for collecting examining and preserving

Evidence of Computer Crime. CRC Press (2002)

Jams . Clair; Crime Laboratory Management, Academic Press/ Elsevier (2002)
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Master of Science
GGS Indraprastha University

FS-251 PRACTICALS - FORENSIC PHYSICS

Experiments on

1 Dengity gradient andyss of soil samples.

2 Comparison of identity of smdl glass pieces by flotation method.
3 Restoration of erased identification marks.

4 Determination of refractive index of glass and liquids.

5 Comparison of broken Glass bangles

6. Physicd matching of broken pieces of different objects.

7. Comparison of strings threads'ropes

8 Physica / Chemicd andysis of Paint samples

9 Comparison of Tool marks.

10. Imaging of hard disc, restoration of deleted files, password cracking and

32

L-0, T-0, P-4,S-O CREDITS-2

emal tracking.
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Master of Science
GGS Indraprastha University

FS-253 PRACTICALS- FORENSIC BIOLOGY, SEROLOGY AND DNA ISOLATION
L-0,T-0,rP4,S-0 CREDITS-2

BIOLOGY

1 Morphologica & Microscopic Examination of hair and fibres.

2 Microscopic and chemica comparison of paper pulp.

3 Examination of bloodstains Physicad and Chemicd Tests, spectroscopic examination
4 Mengtrud blood and its examination by microscopic and eectrophoretic methods.

5 Identification of Diatoms, Identification of pollen grains and sarch granules.

6. Determination of Age from skull, teeth, sex from skull, pevic girde & Clavide, Saure from long
bones

7. Examinaion of semind dans  oydd tets chemicd, biochemicad, microscopicd and dectro
immuno-difusson tes.

8 Examination of sdlivaand its ains: microscopical and chemicdl tests.

9 Faecd gtains chemica and microscopicad examination, Testing of urine and swest.

SEROLOGY
) Determination of Species of Origin of blood, semen and sdiva

2 Grouping of blood dans by dosorption dution, asorption inhibition and mixed agglutinetion
techniques.

Determination of secrefor statusin sdiva by inhibition techniques.
Experiments on Electrophoresis of red cell isozymesviz GLO, EsD, EAP and AK

DNA — Isolation from blood — purification and quantifications.

S U & W

Preparation of Lectins and testing their activities against Body fluids & Tissues.
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Master of Forensic Seicne
GGS Indraprastha University
CODE-FS-252 ATTACHMENT - FSL/CFSL/GEQD/DISSERTATION Credit-30
The Student will selest one of the following specialisations.
i) Forensic Physics
i) Forensic Chemistry
i) Forensic Ballistics

iv) Forensic Photography
V) Documents Examinations

Dissertation and lab attachment will be as per the requirement of specialisation.

THE SCHEME OF EXAMINATION FOR EACH SUBJECTSSHALL BE ASFOLLOWS

Subject L{T P S | Tota
FS-252Work in in- O O 0 0 5
house lab

FS-254 Attachmentat (0| O 0 0 5
adesignated lab out
side

FS-256 Dissertation O O 0 0 20

Total Credits 30

w.ef. 2005-2006



Master of Science
GGS Indraprastha University

FS-202 Attachment- FSL/CFSL/GEQD/Dissertation Credits- 0

The student will select one of the following specialisations.

Forensic Physics

Vi) Methods of examination of scene of crime, collection, preservaion & forwarding of
physicd evidence for scientific examinations.

vii) Examindion and comparison of glass pant, soil, copper & duminium wirescables,
textile materids like fires, thread, fabric ad other polymeric materids, voice ec hy
physca & ingrumentd methods of andysis and their evidentid vaue.

viii) Methods of writing report based on scientific examination of physcad evidence and
presentation of the same in the court of law, F.A- Q by defence counsd.

Forensic Chemistry

Role of chemig a Crime Scene Examindion, Recept and dispaich of cases in the Forensc
Chemigtry Divison of FSL/CFSLs of the Country. Good laboratory practices based on NABL/ 1SO
Guiddines Sgnificance of usng control, reagent blank & reference dandards in chemicad andyss of
Forensc Exhibits. Latest techniques used for extraction, Isolaion and cdean up of the samples before
andyss. Quditaive and quantigtative andyss of chemicd compounds induding andyss of trace evidence
present in different matrixes usng date-of —the-art sophisticated equipments.  Trouble shooting in chemica
andyss a each leve. Interpretation of technicd/andyticd data and forming of expert opinions for the law
courts. Testimony of expertsin the court.

Forensic Ballistics

- Range determination from spread of pelletsfired from country made fireerms

- To Study the effect of Range on spread of pellets fired from 12 bore shot gun using ammunition |oaded
with power-piston.

- To study the pattern of tattooing in case of firing from country made firearms.

- To develop an gopropriate method of GSR callection in Indian conditions

. Study Og GSR suing various insrumentation techniques.

- Study of wound bdlistics of AK-47 rifle/cartridge

- Study of wound ballistics of 5.56/cartridge.

- Determination of direction of firing

- Determination of number of roundsfired

- Recongruction of sequence of eventsin crime involving firearms.

- Collection of case laws related to Forensc Bdlidics

- Linkage of suspected cartridge case fireearm with bullet hole.

- Study of mechanism of country —made pistols manufactured in different parts of the country

. Study of reasons of acquittals of firearm cases & remedies.

- To dudy the effects of vaiaions in bulle weight and propdlant weght on interior bdligics of smal
arms.

- Determingtion of podtion of firer

- To study the shotgun ammunition manufactured by various private companies and their balligtics

w.ef. 2005-2006



Forensic Photography

i) Photography in identification of docile and hostile human objects.

i) Systematic photography of crime scene- Road accidents, homicide, suicide cases, burglary cases
efc.

iii) Finger print photography- Multicolour surface, on mirror, revenue samp

iv) Computerized face re-congtruction

V) Matching of facid phatography with the skull by super imposition techniques.

Documents Examination

Basc light sources-use of sdentific equipments and ther handling, Examinaion of paper,
Examinaion of inks Detection and deciphement of dteraions induding additions —overwriting,
obliterations and mechanica/chemicd erasures, Detection and decipherment of secret writingsindentations,
chared documents & torn documents, Examination of Disguised/distorted writings/'signatures, Identification
of writing and Sgnaures, Deection of forgery and fixing the authorship of forged writingd sgnatures,
Examingtion of anonymous letters, Application of forendc gdylidics & linguigics in persond  idertification,
Identification of type-writingStandard/electric/dectronic  typewriters), Identification of computer printouts
and printers, Examination of photo copiesBlack & White, colour), scanned documents and FAX messages,
Identification of mechanica impressongrubber Samp/sedl  impressions), ldentification of printed matter,
determination of age of documents, Forgery in credit cards and ther examination, Examinatiion of security
documents including currency notes, passports and other travel documents, Computer forenscs recovery of
ddeted files/folders from storage media, e-mail tracking and documentation, Recent advances in forensic
document examination, Opinion writing- reasons for opinion, Expert evidence in trid courts, Moot court &
XX-examination

2005-2006



M.Sc. FORENSIC SCIENCE

Her | Marks Semester 11 Marks Semester — Il Maks
| Generd Forendcs - {100 Pepar VI Fingerprint & 100 Peper X111 Forendc Physics
FS101 Crime & FS102 Impressions FS201
Investigative
Techniques
Paper 11 Instrumental 100 Peper VIII Questioned 100 Paper XIV Forensic Biology
FS103 Methods —Physcd Fs104 Documents FS203
Paper 111 Instrumental 1100 Peper IX Forensic Chemistry {100 Paper XV Forensc Serology
FS105 Methods Biologica FS106 and FS205
& Chemicd Explosves
Peper IV Forensic Balligtics[L00 Paper X Forensc Toxicology {100 Peper XVI Recent Advances,
FS107 photography FS108 and FS207 Quadlity
Pharmacology Management &
evidence
evaudion
Precticas Precticas Practicals
Paper V Instrumental 100  Paoea XI Fingerprint & 100 Paper XVII Forendc Physcs
Methods- Physicds, RQuestioned
FS151 Biological & FS152 Documents FS251
Chemicd
Paper VI Crime Scene, 100  Paoer Xl Forensic Chemistry 100 Peper XVIII Forensic Biology
Ballistics & & Toxicology FS253 & Serology
FS153 photography FS154
600 00
[Total

FS 252- In House lab

FS254 Designate lab. Outside

FS256- Dissertation.
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