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Historical background of the Department

The Anthropology Department of Lucknow University is one of the third oldest Departments in the country.Initially from 1928 to 1950 anthropology was taught by late Prof. D.N. Majumdar in the Department of Economics and later in Sociology as a Postgraduate optional paper, but with its increasing popularity a separate department was founded in 1951 and introductory course was begun in B.A. later M.A. consisting of papers each on Prehistory, Physical Anthropology and Cultural anthropology. At that time the greatest task before the department was to train young academically minded people in an entirely novel profession in such a way as to benefit the peoples of state and the country. But in due course of the journey of 65 years with its world fame stalwarts have been produced and a galaxy of anthropologists widely known as “Lucknow School of Anthropology” established thereafter. The number of students has been increased continuously from 15 in B.A. and M.A. to 32 at Ph.D., 62 at P.G. and 245 at U.G. levels. The degrees in science i.e. B.Sc. and M.Sc. have been introduced by Prof. Gopala Sarana, Former Head of the Department, apart from initial courses on B.A. and M.A. of the department. In the meantime several other self financing courses were also added by former heads of the department i.e. Prof. B.R.K. Shukla, Prof. Banvir Singh, Prof. Indu Sahai, and Prof. Nadeem Hasnain between 1995 and 2012 but they could not survive due to the challenges of the job market. However, M.A. / M.Sc. program in Forensic Science could successfully be added with 20 seats in 2015 which has tremendous impact in the market and fulfils the current need of the nation.

       As a subject Anthropology has been offered at its 12 associated and autonomous colleges since 1960 where approximately 1000 students are studying at graduation level add its beauty and credential. The department has a list of world fame alumni students in which Prof. N. S. Reddy, Prof. S.C. Dubey, Prof. T.N. Madan, Prof. L.P. Vidyarthi, Prof. Gopala Sarana, Prof. K.S. Mathur, Prof. D.K.Sen, Prof. T.N. Pandey, Prof. R.K. Jain, Prof. V.N. Misra, Prof. J.S. Bhandari, Prof. R.S. Negi, Prof. R.S. Khare, Prof. H.S. Saxsena are few pearls.

Department Highlights in terms of courses/research/sponsored programs
The Department has been actively engaged in Teaching and research in all branches of Anthropology. The Department offers courses like B.A, B.Sc., M.A., M.Sc., M.Phil. and Ph.D. Programme in Anthropology; Masters Course in Forensic Science. Several braches of Anthropology have been exclusively designed and taught to the students by our faculties. The Department has well equipped and functioning Laboratories and teachers ensure that the syllabus includes the latest development in the discipline. 

About the Programs

The department is running the following Master’s program
MA/MSc in Anthropology

MA/MSc in Forensic Science

Introduction to CBCS (Choice Based Credit System) Choice Based Credit System: 
The CBCS provides an opportunity for the students to choose courses from the prescribed courses comprising core, elective/minor or skill-based courses. The courses can be evaluated following the grading system, which is considered to be better than the conventional marks system. Grading system provides uniformity in the evaluation and computation of the Cumulative Grade Point Average (CGPA) based on student’s performance in examinations which enables the student to move across institutions of higher Course. The uniformity in evaluation system also enable the potential employers in assessing the performance of the candidates. 
Forensic Science Programme Details: 

The Masters in Forensic Science is a two year programme with four semesters.
About Post Graduate Attributes: The course will focus on the human development from various aspects and reasons thereof. It highlights the relationship between Biology, Culture and Environment.
About the process of course development involving various stakeholders at different stages. (As per the notification from the University).
Programme Objectives (POs): 
· The students of MA/M.Sc. Forensic Science should learn the concept of Forensic Science and its  scope in contemporary world..

· They should methodically comprehend the ways in which crime scene investigation is made.

· Students should be familiar with approaches, techniques, methodology and study designs commonly used in Forensic science research. 

· The program also aims to provide job oppurtunities in the sector of Forensic Science and allied disciplines.

.
Programme Specific Outcomes (PSOs): 
· The students will learn about forensic anthropology and its growing importance.

· They will learn about forensic odontology. 

· They will also learn about identification on the individuals on the basis of tooth, skeleton, finger prints, blood, etc. 

· From the practical component they will learn about identification on the basis of various biological materials like bones, finger prints, blood stains, hair, semen, urine, saliva, etc
	
	
	
	SEMESTER I


	
	
	
	

	Part
	Semester
	Paper Code


	Paper Title
	Credit
	Internal Marks
	External Marks
	Total

	1
	Sem 1
	FORENSIC-C-01
	Introduction to Forensic science
	4
	30
	70
	100

	
	
	FORENSIC-C-02
	Forensic Anthropology I
	4
	30
	70
	100

	
	
	FORENSIC-C-03
	Crimanilistics
	4
	30
	70
	100

	
	
	FORENSIC-C-04
	Instrumental Analysis I
	4
	30
	70
	100

	
	
	FORENSIC-C-05
	Practical
	4
	30
	70
	100

	
	
	SEC/AEC-01
	Environmental Science, Yoga, Foreign language, Communication Skills
	4
	30
	70
	100

	
	
	
	Total
	24 
	
	
	600

	
	
	
	SEMESTER II


	
	
	
	

	2
	Sem II
	FORENSIC-C-06
	Forensic Anthropology II
	4
	30
	70
	100

	
	
	FORENSIC-C-07
	Forensic Toxicology
	4
	30
	70
	100

	
	
	FORENSIC-C-08
	Questioned Document Examination (MOOCS)
	4
	30
	70
	100

	
	
	FORENSIC-C-09
	Finger Print Examination 
	4
	30
	70
	100

	
	
	FORENSIC-C-10
	Examination of Plastic Currency
	4
	30
	70
	100

	
	
	FORENSIC-C-11
	Practical
	4
	30
	70
	100

	
	
	SEC/AEC-01
	Non value added course: 
	0
	00
	00
	00

	
	
	
	Total
	24
	
	
	600

	
	
	
	SEMESTER III


	
	
	
	

	Semester III and semester IV students have to opt for three DSE** and one GE* apart from the two core papers from the options given below-

	3
	Sem III
	FORENSIC-C-12
	Forensic Biology and Physiology
	4
	30
	70
	100

	
	
	FORENSIC-C-13
	Practical
	4
	30
	70
	100

	
	
	FORENSIC-DSE-01
	Forensic Ballistics  
	4
	30
	70
	100

	
	
	FORENSIC-DSE-02
	Fire,Arson and Explosives**
	4+4
	30+30
	70+70


	100

	
	
	FORENSIC-DSE-03
	Forensic Photography**
	
	
	
	100

	
	
	FORENSIC-DSE-04
	Research Methodology**
	
	
	
	100

	
	
	FORENSIC-DSE-05
	Cyber Crime **
	
	
	
	100

	
	
	FORENSIC-GSE-01
	Osteology and Odontology*
	4
	30


	70
	100

	
	
	FORENSIC-GSE-02
	Forensic Photography and crime Scene Management*
	
	
	
	100

	
	
	FORENSIC-GSE-03
	Criminology, criminal law and police Administration*
	
	
	
	100

	
	
	
	Total
	24
	
	
	600

	
	
	
	SEMESER IV
	
	
	
	

	4
	Sem IV
	FORENSIC-C-14
	Introduction to Biometrics
	4
	30
	70
	100

	
	
	FORENSIC-C-15
	Internship
	4
	30
	70
	100

	
	
	FORENSIC-DSE-06
	Crime Scene Investigation
	4
	30
	70
	100

	
	
	FORENSIC-DSE-07
	Instrumental Analysis II**
	4+4
	30+30
	70+70
	100

	
	
	FORENSIC-DSE-08
	Forensic Chemistry**
	
	
	
	100

	
	
	FORENSIC-DSE-09
	Forensic Physics** 
	
	
	
	100

	
	
	FORENSIC-DSE-10
	Field Visits**
	
	
	
	100

	
	
	FORENSIC-GSE-04
	Digital Forensics and Cyber Crime*
	4
	30
	70
	100

	
	
	FORENSIC-GSE-05
	Forensic Medicine and Psychology *
	
	
	
	100

	
	
	
	Total
	24
	
	
	600


M.A./M.Sc. in Forensic Science (Self-Finance Programme) 
Semester One

Paper Code Forensic-C-01

Introduction to Forensic Science 
Unit - I 
Forensic Science:History and Development of Forensic Science,Definition, Aims, Branches, Role and functions of different specialties in the modern context. 
Unit - II 

Basic Principles of Forensic Science: Law of individuality, Principle of exchange, Law of progressive exchange, Principle of comparison, Principle of analysis, Law of probability. Ethical laws and duties in Forensic Science 
Unit -III 
Evidence: meaning and its several forms, Presentation of Expert Evidence: Data, Reports, Evidence in the Court, presenting counsel’s contributions, defence counsel’s role, and court’s participation. Evidentiary clue. Awareness of Forensic Science in crime investigation, Role of Media and Human Rights.
 Unit –IV 

Criminal Justice System: Police personnel, experts and laboratories. Forensic Science Laboratories in India: CFSL, FSL, GEQD, FPB, NICFS. Central Detective Training School, NCRB (Maintenance of Crime Records), Mobile Forensic Science Laboratory. 
Unit-V
Evidence gathering in police work : challenges and solutions (writing tutorial and group discussion)
Course Outcomes: 
Learn about the role of Science in Criminal Justice System.

Learn about the duties and roles of police personnel and experts in Criminal Justice System.

Learn about the Setup of organisations working for Criminal Justice System.

Suggested Books · 
Sharma B.R.(2005) Forensic Science in Criminal Investigation and Trials. (4thEdition), Universal Law Publishing Co. New Delhi.
Sharma B.R.(2006). Scientific Criminal Investigation, Universal Law Publishing Co. New Delhi. 
Nanda, B.B. and Tewari, R.K. (2001) : Forensic Science in India : A vision for the twenty first century Select Publisher, New Delhi. 

James, S.H and Nordby, J.J. (2003) Forensic Science : An introduction to scientific and investigative techniques CRC Press, USA. ·

Saferstien : Forensic Science, Handbook, Vol. I, II & III, Prentice Hall Inc. USA. · 

Lundquest & Curry : Forensic Science, Vol I to IV, 1963, Charls C. Thomas, Illinosis, USA.
Paper Code Forensic-C-02

Forensic Anthropology I 

Unit -I 
Forensic Anthropology: Meaning, Aims & Objectives, Historical Development, and its relevance in forensic science. 

Unit -II 
Anthropometry and Anthroposcopy: Bertillonage system of Identification, scope and present status. Applications of cephalo-facial and post-somatometry in forensic science, Anthroposcopy and its application in individual identification. 

Unit -III 
Forensic Osteology: elementary study of human skeleton, personal identification from bones, determination of age, sex, stature,reconstruction of skull and face. Forensic Odontology: definition, personal identification from teeth, morphological variations and bite marks. 

Unit -IV 
Human Physique and its classification, Viola's and Kretschmer's classification, Carter, Sheldone method of somatotyping and its evaluation. Somatotyping criteria : Heath-Cartar anthropometric Method of Somatotyping. Somatochart and Somatoplot, Categories of Somatotypes 

Unit V

Tutorials and group discussion to be announced at the beginning of the session.
Course Outcomes: 
Understand the concept of Anthropology and its relationship with forensic science.
Know about Human Osteology.

Estimate the age at the time since death.

Understand the concept and scope of Somatometry.

On hand practical sessions to aid in Course classification of the human physique.
Suggested Books 

Steward, T.D. (1979). Essentials of Forensic Anthropology, Thomas, Springfield. 
Krogman, W.M. (1962) Human Skeleton in Forensic Medicine, Thomas, Springfield,Illinois. 

Krogman, W.M. and Iscan M.Y.(1986). Human Skeleton in Forensic Medicine, Thomas,Springfield, Illinois. · 
Wheeler R.C. (1964) A Text Book of Dental Anatomy and Physiology. W.B. SaundersCo. London.
Mantague M.F.A. (1960). Introduction to Physical Anthropology. Thomas Springfield.
Comas J. (1960) Manual of Physical Anthropology, Charles C. Thomas, Springfield,Illinois. ·
Burns K.R. (1999) Forensic Anthropology training Manual, prentice Hall Inc. · 
Govindiah, D. (1999) Colour Atlas of Forensic Medicine, Jaypee Brothers MedicalPublishers.
Stimson, P.G. and Mertz C.A. (1997) Forensic Dentistry CRC Press. 
Dix, J. and Ernst, M.F. (1999) Handbook for Death Scene Investigators, CRC Press. 
El-Najjar M.Y. and McWilliams K.R. (1978). Forensic Anthropology: The Structure,Morphology and Variation of Human Bone and Dentition, Charles C. Thomas,Springfield, Illinois. 
Taylor R.M.S. (1978). Variation in Morphology of Teeth: Anthropological and ForensicAspects: Thomas, Springfiels, Illinois 
Paper Code Forensic-C-03

Criminalistics 
Unit-I 
Concept and Definition of Crime, Causes of Crime, Social Change and Crime, Control and Prevention of Crime in context with Organization, Industrialization, and Family set up. Criminal Profiling: Introduction, Importance, Profile of the victim and culprit, Understanding Modus Operandi and its role in Criminal Investigation, investigative strategy,, limitations. 
Unit-II 
Criminal Procedure Code-291,292,293. Constitution of Courts-Hierarchy of Courts and their Powers, Evidence in Enquiries and Trials, Expert Witness (291-93) LokAdalats, LokAyukts and Juvenile Courts. Indian Penal Code and criminal behaviour 
Unit-III 
Theories of criminality.The hereditary and environmental components of criminal behaviour and insanity.Psychologyof Criminal predisposition and criminal behaviour. Mental defect. Hostile, manic and violent manifestations and criminality. Truth & Deception, Psychology of lying, Various methods of lie detection, Principles of Polygraph, Legal aspects. 
Unit-IV 
Narco analysis : History, Importance as an investigative tool, methods as use of drugs, Hypnosis etc. Limitations and legal aspects. 
Voice Identification: Introduction, Significance, Theory of generation of voice, Characteristics, Voice Spectrography, Recent Development of Computerized Speech Laboratory, Legal Aspects, Methods of Investigation. Methods of  digital video recording, investigation of integrity of images and videos.

Unit-V 
Tutorials and group discussion to be announced at the beginning of the session.
Course Outcomes: 
Understand the concept of Crime.

Learn about the theories associated with criminal mind.

Learn the various procedures laid down by constitution of India.

Learn the principles of Narco analysis.
Understand the concept of Voice detection and its utilization in Criminal Justice System.

Brainstorming sessions on the criminal profiling behind the recent cases.

Suggested Books
Kleiner, Munay (2002) : Handbook of Polygraph testing. Academic Press. 
Hess, A.K. and Weiner, I.B. (1999) Handbook of Forensic Psychology 2nd Ed. John wiley& sons. 
Bruce A. Arrigo (2000) Introduction to Forensic Psychology Academic Press, London ·
N. Gilbert; Criminal Investigation; Third edition, Macmillan Publishing company, 1993. ·
Joe Nicharrs; (1999) Investigative Forensic Hyponsis CRC Press LLC, 1999. ·
Bernard Robertson and G.A. Vignaur; (1995) Interpreting evidence John Wiley and Sons Ltd. 1995. · 
William J. Bodziak (1989) Footwear Impression Evidence Elsevier Science Publishing Co. New York, 1989. 
Saferstein : Forensic Science Handbook, Vol I, II & III, Prentice Hall Inc. USA.
Saferstein : Criminalistics, 1976, Prentice Hall Inc. USA. 
Deforest, Gaenssellen&Lee : Introduction to Criminalistics. Criminology and Criminal Law 
Ahuja, R. 1996. Sociological Criminology. New Delhi: Rawat. 
Siddique, A.1993. Criminology: Problem and Prospective. Lucknow: Eastern Book Company. 

Paul, T., 1960. Crime, Justice and Correction. McGraw Hill: New York. 
Paper Code Forensic-C-04

Instrumental Analysis I

Unit-1

Introduction, Review of basic principles and types of chromatography, Thin layer chromatography, Theory and instrumentation, visualization, Densitometry, HPTLC-method, Qualitative and Quantitative, Forensic Application.
Unit-2

Gas chromatography, Theoretical principles, instrumentations and technique, columns, stationary phases, detectors, Pyrolysis GC, GC-MS, Forensic applications.

Liquid chromatography, HPLC, Review of theory, Instrumentation, Technique, column, detectors, LC-MS, Forensic applications.
Unit-3

Electrophoresis:Theory and General Principles, Various factors affecting electrophoresis, Low and High Voltage electrophoresis, Horizontal and Vertical Electrophoresis. 

X-ray Techniques- Introduction, Properties of X-Rays, Overview of various X-Ray techniques, X-ray Diffraction (XRD), X-ray Fluorescence (XRF), Basic theory and principles, Instrumentation, Forensic applications.
Unit-4

Various electrophoresis techniques – Immuno-electrophoresis, Sodium dodecyl sulphate (SDS) polyacrylamide gel electrophoresis, Iso-electric focusing (IEF), Capillary electrophoresis-Theory and basic principles, Instrumentation, Forensic applications.
Unit-5
Poster presentation on the topic provided by the department at the beginning of the session.

Course Outcomes: 
Understand the various techniques and instrumentations available for analysis.

Understand the basis principle behind working of instruments.

Know about the qualitative and quantitative analysis.

Learn the role of instruments in forensic science.

Learn the basics of poster making.

Get to enhance the presentation skills.

Suggested Books

Wheeler B. and Wilson J.L. (2008), Practical Forensic Microscopy: A Laboratory Manual, John Wiley & Sons Ltd.

Leach R.G. (2nd Edition) (2007), Applied Thin-Layer Chromatography Best Practice and Avoidance of Mistakes, Verlag GmbH & Co. KGaA, Weinheim

Murphy B. D. (2001), Fundamentals of light microscopy and electronic imaging, Wiley-Liss. Inc.

Skoog D.A. and West D.M. (1980), Principles of Instrumental Analysis, Saunders College.

Lee H.C. and Gaensslen R.E. (Vol.2) (1989), Advances in Forensic Science: Instrumental Analysis, Year Book Medical Publishers, Inc.

Petersen J.R. and Mohammad A.A. (2001), Clinical and Forensic Application of Capillary Electrophoresis, Humana press.
Lurie J.B. (1983), High Performance Liquid chromatography in Forensic Chemistry, Taylor & Francis.
Gilbert (1st Edition) (1997), GC-MS guide to ignitable liquids, CRC press.

Grahm D. (1973), The use of X-ray Techniques in Forensic Investigation, Churchill Livingstone.
Paper Code Forensic-C-05

Practical : 
A. Introduction to human skeleton. personal identification through skeletal/anatomical features. Dental, cranial and post cranial features.
B. Introduction to the practice of Human Somatometry and Somatoscopy and itsapplications in Forensic Sciences. Somatoscopy and Somatometery (cranio-facial and other body measurements
Course Outcomes

1. Students will learn the basic and fundamental meaning of Osteology and their importance in anthropology.

2. It will also give understanding of different types of human bones and the detailed note of the bones of axial and appendicular skeleton.

3. The knowledge of age and sex determination of the human skeleton will also be imparted.

Suggested Readings

Shukla and Ratogi Physical Anthropology and Human Genetics - An Introduction. 

Shukla and Ratogi. Laboratory Manual of Physical Anthropology (Anthropometry and Osteology). 

Singh and Bhasin A Manual of Biological Anthropology.

Singh and Bhasin  Anthropometry 

R.P.Srivastava  Morphology of the Primates and Human Evolution. 

Ulijaszek Human Energetics in Biological Anthropology. 

Ulijaszek, S.J. and C.G.N.Mascie-Taylor Anthropometry: The Individual and Population. Weiner, J. S. and J.A. Lourie.Practicals in Human Biology.
Semester Two

Paper Code Forensic-C-06
Forensic Anthropology – II 

Unit-I 

Dermatoglyphics: History and development of finger prints as a science for personal, identification, Development of volar pads, ridges, factor affecting alignment of ridges, and transition of configuration, types, and variations in finger, palmar and sole prints. Basics of taking inked prints, other devices and material for recording prints. 
Unit-II

Chance Finger Prints: Latent prints, plastic prints, causes, Development of latent finger prints: Conventional methods, Chemical methods, enhancement of latent prints, Biological methods of development of latent prints on skin. Basis of comparison: class characteristics, individual characteristics, various types of ridge characteristics. Automatic Finger Print Identification system (AFIS), digital Image processing of finger prints and their enhancement 
Unit-III 

Hair: morphology of hair, distinction between human and animal hair,differentiation of scalp, body of head hair and hair of other body surface including pubic hair; determination of age and sex from hair; individual and population differences. 
Unit-IV 

Composition of blood, genetics of ABO, MN, Rh blood group systems, ABH secretion and other genetic traits; application ofsero-genetic, biochemical and immunological markers in personal identification and paternity disputes. Molecularanthropology & basics of DNA profiling technique and its application in Crime detection. 
Unit-V

Tutorials and Group Discussion, topics to be provided by the department.

Course Outcomes: 
Learn about the essentials of Dermatoglyphics.

Learn about the types of prints encountered at crime scene.

Learn about the automated method of fingerprint detection.

Learn about the techniques to develop the prints.

Learn about procedure to classify the fingerprints.

Have a deep insight into Hair as an evidence.

Know about the genetics of Blood.

Suggested Readings:
Cumings H. and Midlo C. (1961) Fingerprints, Palm and Sole. New York Dover. 
Race R.R. and Sanger R. (1975). Blood groups of Man, Balchwell Scientific Publications, Oxford. 
Boorman K.E. and Dood, B.E. (1961) Introduction to Blood Group Serology-Theory Techniques, Practical Applications, Apparatus, Little, Brown U.SA. 
Bridges, B, (1942) Practical Fingerprinting.Funk and Wagnalls Co. New York. 
Cherril, F.R. (1954).The Finger Prints. System at Scotland Yard, Her Majestuy’s office, London. 
Wentworth &Wilder (1948) : Personal Identification, R. G. Badger. Boston. 
Mehta, M. K. (1980) : Identification of Thumb Impression & Cross Examination of Finger Prints, N. M. Tripathi (P) Ltd. Bombay. 
Moenssens (1975): Finger Prints Techniques, Chitton Book Co., Philadelphia, New York. 
Chatterjee S.K. and Hagne R.V. (1988) : Finger Print or Dactyloscopy and Ridgeoscopy. 
Robertson, J. (1996): Forensic Examination of Hair. Taylor and Francis, USA.

Paper Code Forensic-C-07
Forensic Toxicology
Unit-I
Basics of Toxicology Significance of toxicological findings. Techniques used in toxicology. Toxicological analysis and chemical intoxication tests. Postmortem Toxicology. Human performance toxicology. Dose-response relationship. Lethal dose 50 and effective dose 50. 
Unit-II
Poisons Classification of poisons. Physico-chemical characteristics and mode of action of poisons. Accidental, suicidal and homicidal poisonings. Signs and symptoms of common poisoning and their antidotes. Collection and preservation of viscera, blood and urine for various poison cases. Identification of biocides and metal salts in body fluids. Metabolism and excretion of poisons. Application of immunoassays in forensic work. Animal poisons. Snake venom. Mode of action. Carbon monoxide poisoning. Vegetable poisons. Poisonous seeds, fruits, roots and mushrooms. Beverages. Alcoholic and non-alcoholic illicit liquors. 
Unit-III
Narcotics, Drugs and Psychotropic Substances Definition of narcotics, drugs and psychotropic substances. Broad classification – Narcotics, stimulants, depressants and hallucinogens. General characteristics and common example of each classification. Natural, synthetic and semi-synthetic narcotics, drugs and psychotropic substances. 
Unit-IV
Collection and preservation of drug evidence. Testing of narcotics, drugs and psychotropic substances. Isolation techniques for purifying narcotics, drugs and psychotropic substances – thin layer chromatography, gas-liquid chromatography and high performance liquid chromatography. Presumptive and screening tests for narcotics, drugs and psychotropic substances. Microcrystalline testing of drugs of abuse.
Unit-V
Tutorials and Group Discussion, topics to be provided by the department.

Course Outcomes: 

Get more insight into the drugs and poisons.

Learn about several types of poisons and poisoning.

Learn about handling of cases related to poison.

Learn about collection and preservation of drug evidence.

Suggested Books

R. Saferstein, Criminalistics, 8th Edition, Prentice Hall, New Jersey (2004). 

F.G. Hofmann, A Handbook on Drug and Alcohol Abuse, 2nd Edition, Oxford University Press, New York (1983). 

S.B. Karch, The Pathology of Drug Abuse, CRC Press, Boca Raton (1996). 

A. Poklis, Forensic toxicology in, Introduction to Forensic Sciences, 2nd Edition, W.G. Eckert (Ed.), CRC Press, Boca Raton (1997). 

A.W. Jones, Enforcement of drink-driving laws by use of per se legal alcohol limits: Blood and/or breath concentration as evidence of impairment, Alcohol, Drug and Driving, 4, 99 (1988). 

W.J. Tilstone, M.L. Hastrup and C. Hald, Fisher’s, Techniques of Crime Scene Investigation, CRC Press, Boca Raton (2013).
Paper Code Forensic-C-08

Questioned Document Examination 

Unit-I 

Document and Questioned Document: meaning, Importance, Classification and Preliminary Examination. Determination of Age of Document: Absolute and relative age. Forgery; definitions, types and characteristics.Indented and Invisible Writings, Alterations in the document: erasures, additions, overwriting and obliterations. 
Unit-II 

Handwriting Characteristics: General Characteristics, Individual Characteristics, Development of Individuality in Handwriting, Brief introduction of Comparison of Handwriting: Natural Variations, Fundamental Divergences, Standards for Comparison. 
Unit-III 

Comparison of type written matter: Working of typewriter, Printing and Machine Defects, alterations in typed text, various type of typewriting devices- check writing machines, electronic typewriter and proportional spacing typewriter, Comparison of Printed matter: Various Printing Processes like offset, Intaglio, Lithography. 
Unit-IV
Plastic currency: Examination of credit cards and similar material, Holographic marks and their examination Disguise in handwriting, anonymous letters, Handed ness and ambidexterity, examination of numeral and initials. Composition of ink, paper and their examination 
Unit-V
Tutorials and group discussion provided by the department at the beginning of the session

Course Outcomes: 

Learn about the questioned document.

Learn about the analysis of Handwriting.

Learn about the analysis of type written matter.

Learn about the forgery.

Learn about the details and usage of Plastic currency.

The group discussions will encourage them to analyse handwriting and signatures.

Suggested readings 

Huber, A. R. and Headride, A.M. (1999) : Handwriting identification : facts and fundamental CRC LLC 
Ellen, D (1997) : The scientific examination of Documents, Methods and techniuqes. 2nd ed., Taylor & Francis Ltd. 
Morris (2000) : Forensic Handwriting Identification (fundamental concepts and Principals) 
Manning, C.A (1999) : Financial Investigations and Forensic Accounting CRC Press. 
Harrison, W.R. : Suspect Documents & their Scientific Examination, 1966, Sweet & Maxwell Ltd., London. 
Hilton, O : The Scientific Examination of Questioned Document, 1982, Elsaevier North Holland Inc., New York. 
Brewster, F, : Contested Documetns and Foregeries, The Eastern Law House, Calcutta. 1932.  Ames : Ames on Foregery, 1900, Ames Rellingson Co., New York. 
Conway, J.V.P. : Evidential Documents, 1959, Charles C. Thomas, Illinois. 
Mehta, M. K. : The identification of Handwriting & Cross Examination of Experts, N.M. Tripathi, Allahabad. 1970. 
Sulner, H.F. :Dispated Document, 1966 Oceana Publications Inc., Ner York. 
Saxena’s : Saxena’s Law & Techniques Relating to Finger Prints, Foot Prints & Detection of Forgery, Central Law Agency, Allahabd (Ed. A.K. Singla). 
Quirke, A.J. : Forged, Anonymous &Suspet Documents, 1930, ReorgeRontledge& Sons Ltd., London. 
Osborn, A. S. : Questioned Documents 1929, Boyd Printing Co., Chicago. 
Baker, J.N: Law of Disputed and Forged Documents, 1955, TheMichie Company, Virginia.
Paper Code Forensic-C-09

Finger print Examination

Unit-I
History and development of finger prints as a science for personal, identification, structure of ridged skin, morphological plan of volar pads and configurational areas. Development of volar pads, ridges, factor affecting alignment of ridges, transition of configuration, types, and variations in finger prints: Causes and genetics, population variations.
Unit-II
Basics of taking inked prints, taking inked prints of living and dead: Plain and rolled prints, other devices and material for recording prints. Classification of finger Prints, pattern types, pattern area, Henry system of classification (Primary to tertiary and  key classification) extension of Henry system searching of finger prints, classification system, single finger print, Finger Prints Bureau.
Unit-III
Chance Finger Prints: Latent prints, plastic prints, causes, composition of sweat. Development of latent finger prints: Conventional methods as fluorescent powder, magnetic powder. Fuming methods: Iodine and cynoacrylate methods. Chemical methods: Ninhydrin and its analogue silver nitrate, enhancement of latent prints, application of laser technologies, metal deposition method. Biological methods of development of latent prints on skin.

Unit-IV
Systematic approach to latent print processing, preserving and lifting of finger prints. Photography of Finger Prints, comparison of finger prints: basis of comparison, class characteristics, individual characteristics, various types of ridge characteristics. 

Automatic Finger Print Identification system (AFIS) and its variants, digital Image processing of finger prints and their enhancement. Presentation of expert evidence on finger prints in court.
Unit-V
Tutorials and group discussion provided by the department at the beginning of the session.
Course Outcomes: 

Learn about the essentials of Dermatoglyphics.

Learn about the types of prints encountered at crime scene.

Learn about the automated method of fingerprint detection.

Learn about the techniques to develop the prints.

Learn about procedure to classify the fingerprints.

Suggested Readings:
David R.  Ashbaugh (1999), Quantitative and Qualitative Friction Ridge Analysis, CRC Press.

            E. Roland Menzel (Second Edition) (1999), Fingerprint Detection with Loseres, Marcel Dekker, Inc.

Cowger and James F. (1993), Friction Ridge skin: Comparison and Identification of Fingerprints , Elsevier New York, CRC Press London.

Cummins and Midlo (1943), Finger Prints, Palms and Soles: An Introduction to Dermatoglyphics, The Blakiston office London.

Cherril, F.R. (1954), The Finger Prints. System at Scotland Yard, Her Majestuy’s office, London.

Wentworth and  Wilder (1957) , Personal Identification, Richard . G. Badger. Boston.

Mehta, M. K. (1980), Identification of Thumb Impression & Cross Examination of Finger Prints, N. M. Tripathi (P) Ltd. Bombay.

Moenssens (1975), Finger Prints Techniques,  Chitton Book Co., Philadelphia, New York.

Allison  H.C .(1st Edition) (1973) Personal Identification, Holbrook Press.
Chatterjee S.K. and Hague R.V. (1988), Fingerprints or  Dactyloscopy and Ridgeoscopy.

E. Ronald  Menzel (1997), A manual of  Fingerprint Identification: Finger Print Detection with Lasers.

H.C. Lee, R.E. Gaensslen  and  S.R.  Ramotowski (3rd Edition) (2013),  Advances in   Fingerprint Technology, CRC Press, Boca Raton.

C. Champod, C. Lennard, P. Margot, M. Stoilovic (2004), Fingerprints and Other Ridge Skin Impression (International Forensic Science and Investigation Series), CRC Press, Boca Raton.

B.C. Bridges., Vollmer A. and M. Monir (2002), Criminal Investigation Practical Finger Printing, Thumb Impressions, Hand Writing, Expert Testimony, Opinion Evidence, Allahabad University Book Agency.  

Daluz  H.M  (2015), Fingerprint Analysis Laboratory Workbook, CRC Press.

Paper Code Forensic-C-10

Forensic Biology

Unit-I

Cell structure and functions. Structure and function of carbohydrates, fats and proteins, serum proteins, haemoglobin and its variants, haptoglobins, HLA, polymorphic enzymes, blood groups-history, biochemistry and genetics of ABO, Rh, Mn and other systems, Methods of ABO blood grouping from fresh blood and biological stains, body fluids, determination of secretor status, polymorphic enzyme typing, serogenetic markers, determination of origin of species, immunology, immune response, antigens, haptens and antibodies, function and rising of antisera, lectins.Bloodstains investigations: Blood pattern analysis, ageing of bloodstains, difference between human and animal bloodstains, spectroscopic analysis. 
Unit –II

Forensic Biology General plant classification schemes. Sub specialisation of forensic botany- plant morphology, plant anatomy, plant systematic, palynology, plant ecology.Wood and timber analysis.Diatoms and their forensic importance.Study and identification of various diatoms.Paper and pulp identification.Introduction and importance of wild life.Protected and endangered species of animals and plants.Sanctuaries and their importance.Introduction to Wildlife (Protection) Act 1972 and CITES, Relevant provision of wild life and environmental act. Types of wildlife crimes, different methods of killing and poaching of wildlife animals.Collection and preservation of hair samples.Morphological and microscopic examination of human and animal hair. Hair growth and development, determination of origin, race, sex, site from hair. Comparison between human and non-human hair.Macroscopic and microscopic features of hair.
Unit-III

DNA Profiling Double helical structure of DNA, alternate forms of DNA double helix, denaturation and renaturation of DNA, DNA binding proteins, factors affecting DNA stability, types and structure of RNA. Chemical nature of DNA and RNA.Nature and structure of human genome and its diversity.mt-DNA, Y-Chromosomes and the peopling, migration, of modern humans, Forensic DNA profiling and its application in criminal and civil investigations. 
Unit-IV 

DNA Polymorphism Concept of gene – Conventional and modern views.Concept of sequence variation - VNTRs, STRs, Mini STRs , SNPs. Detection techniques - RFLP, PCR amplifications, Amp-FLP, sequence polymorphism, Y-STR, Mitochondrial DNA. Disputed paternity cases.Missing person identity, population genetics and legal admissibility of DNA evidence.Concepts of length and sequence DNA polymorphism, DNA markers (VNTRs, Stars, SNPs, Y-STRs, mt DNA)- their importance and detection.
Unit-V
Tutorials and group discussion provided by the department at the beginning of the session.
Course Outcomes: 

Learn about structure and functions of a Cell.

Learn about the basis biochemistry.

Learn about the genetics of various blood groups.

Learn about the forensic botany and wildlife forensics

Learn about the DNA Profiling.

Suggested Readings
Brown, T; Gene cloning and DNA analysis: An Introduction , 5th ed. Blackwellpublishing, London, 2006 . 
Butler, J; Advanced Topics in Forensic DNA Typing: Methodology, 1st Ed., Academic Press, London, 2009. 
Easteal, S. McLeod, N. & Reed, K; DNA Profiling: Principles, Pitfalls and Potential, Harwood Academic Publishers, New Jersey, 1991.
Primorac, D.&Schanfield, M; Forensic DNA Applications: An Interdisciplinary Perspective, CRC Press, New York, 2014. 
Rudin, N. & Inman, K; An Introduction to Forensic DNA Analysis, Second Ed.,CRC press, New York, 2001. 
Spencer, C; Genetic testimony: a guide to forensic DNA profiling, Pearson, New Delhi, 2004

Paper Code Forensic-C-11

Practical : Finger Prints
Collection of Finger, palm and Sole inked prints. Development of latent finger prints: Conventional methods (fluorescent powder, magnetic powder, Fuming methods, Iodine and cyanoacrylate methods).Chemical methods (Ninhydrin and silver nitrate), enhancement of latent prints, metal deposition method.Biological methods. Hairand fibers; microscopic observation and identification

SEMESTER THREE
Paper Code Forensic-C-12

Forensic Biology and Physiology 

Unit- I 

General physiology: human body systems; the digestive, circulatory, respiratory, excretory and central nervous system in man-structure and function. 
Unit-II. 
The fats, proteins, carbohydrates, enzymes, and hormones ; theirbiochemistry and assimilation in human body. Fibres: Importance, nature, location, collection, evaluation and tests for their identification.Forensic significance of pollen grains, wood, leaves and seeds. 
Unit-III 

Biological evidences: Importance, nature, location, collection and evaluation. Blood stains and grouping, Bodyfluids analysis by Absorption-inhibition, Absorption-elution and mixed agglutination techniques. 
Unit-IV 

Body fluids:Semen,Saliva, sweat, milk,Urine andtheir forensic significance, location, collection, evaluation and tests for identification. 
Unit-V
Tutorials and group discussion provided by the department at the beginning of the session

Course Outcomes: 

Learn about the basics of forensic biology.
Learn about the biomolecules and their importance.

Learn about the importance of Fibers as evidence.

Learn about the types of biological fluids encountered at the crime scene and their analysis.

Suggested readings 
Fraser, Roberts J.A (1965): An introduction to Medical Genetics. 
Chatterjee, C. C- (1975): Human Physiology. 
Boorman, K. E: Blood Group Serology, Churchill, and Lincolin, P. J. (1988) 
Race, R. R. and Sangar, R. (1975): Blood Groups in Man. Blackwell Scientific, Oxford. 
Saferstein, R. (1982): Science Handbook, Vol. I, II and III, Prentice Hall, New Jersey. 
Barris, H. and Hopkinson, D. A. (1976): Handbook of Enzyme, Electrophoresis, Elsevier, North, Holland, New York. 
Gilblet, E. (1969): Marker’s in Human Blood, Davis, Pennsylvania. 
Culliford, B. E. (1971),The examination and Typing of Blood Stains, US Deptt. of Justice, Washington.
Chowdhuri, S. (1971): Forensic Biology, B P R & D, Govt. of India. 
Dunsford, I. and Bowley, C. (1967): Blood Grouping Techniques, Oliver & Boyd, London. Eckert, W. G. & James, S.H. (1989): Interpretation of Blood Stain, Evidence, Elsevaier, New York. 
H. James, William G. Eckert; (1999) Interpretation of Blood stain evidence at crime scene stuart Second edition, CRC Press, 1999. 
Richard saferstein; Forensic Science Hand book, Vol (I); Prentice Hall, Publications. 
Jason H. Byrd and James L. Castner; Forensic entomology, CRC Press LLC, 2001. 
Forensic Science Hand book by Richard safersteinVol (II); Prentice Hall, Publications. 
Robertson (1996) : Forensic examination of Hair. Francis & Taylor, USA. 
Robertson (1999) : Forensic examination of Hair. Francis & Taylor, USA. 
Safersstein, R. (1982) Science Handbook; Vol. III, Prentice Hall, New Jersey. 
Curry, A. S. (1965) Methods of Forensic Science, Vol. IV, Interscience, New Youk.
Paper Code Forensic-C-13

Practical

Serology based on ABO, Rh and MNs blood groups.Body fluids analysis by Absorptioninhibition, Absorption-elution and mixed agglutination techniques; to identify blood, semen and saliva stains. To determine species of origin from fresh blood and blood stains. Electrophoresis. Analysis of handwriting and, initials, to perform TLC of writing inks and writing papers,to study alterations in the document, to examine currency notes.
Paper Code Forensic-DSE-01

Explosives and Forensic Ballistics 

Unit-1

Forensic Ballistics: Definition and scope, Types of evidences associated, History and mechanism of Muzzleloaders (Match lock, Wheel lock, Flint lock firearms), Briefs of Pinfire, Rimfire and Centrefire systems of firearms. Different parameters of classification of firearms, Introduction to Shotgun, Revolver, Pistol, Rifle and Country Made/ Improvised Firearms. Proof Marks of Weapons.

Internal Ballistics: Definition, Ignition of the propellent, manner of burning, Piobett’s law, Shape and Size of the propellent, pressure space curve, shot start pressure. All burnt point, Velocity, Space curve, Le Due’s formula, muzzle velocity, Factors affecting muzzle velocity, theory of recoil. 
Unit-II 
External Ballistics: Definition-trajectory drop in the flight of the projectiles force of gravity, air resistance-base drag, Yaw, Shape of bullet (Spherical ball, Cylinderconical, Soft nose, round nose etc.) effective range, extreme range. 
Terminal Ballistics: Definition, behavior of various type of bullets on hitting the target, remaining velocity, stopping power, Ricochet. 
Unit-III
Matching of crime & test Bullets and cartridge cases in regular firearms, Identification of Bullets, pellets & wads fired from improvised country made firearms. Automated method of cartridge case and bullet comparison. 
Determination of Range of fire, time of fire. Visual and Chemical, instrumental methods with special reference to the applications of Neutron activation analysis, Atomic absorptions, Scanning Electron microscopy and other miscellaneous methods. 
Gun Shot Residues (GSR) : Mechanism of formation of GSR, modern methods of analysis of GSR from the shooting hand & target with special reference to clothings. 
Unit-IV

Firearm injuries : Ballistic aspect of firearm injuries, nature, Effect of target, Velocity, constructional features and range on the wounding, identification of firearm injuries. Evaluation of Firearm injuries, Reconstruction : Accident, Suicide, murder and self defence. 
Unit-V
Tutorials and group discussion provided by the department at the beginning of the session

Course Outcomes: 
Learn about the concepts of Ballistics and firearm injuries.

Learn about the firearms and ammunitions and its working.

Understand the concept of GSR and its analysis.

Learn about the physics involved in analysis and comparison of cartridges.

Suggested Readings 
Hatcher Jury & Weller, 1987 : Firearm Investigation Identification and Evidence, The University Book Agency, Allahabad. 
Gunther & Gunther, 1935 : The Identification of Firearms, Willies, New York. 
Jauhri, M. 1980 :Monograpnh on Forensic Ballistics, Govt. of India Publication, New Delhi.
Burrad, 1951 : The Identification of Firearms and Forensic Ballistics. 
Sharma, B.R. : Firearms in Criminal Investigation and Trails, 1990. 
Dimado : Gunshot Wounds, 1987. 
Kumar : Forensic Ballistics in Criminal Justice, 1987.
Paper Code Forensic-DSE-02
Fire, Arson and Explosives

Unit-I 
Forensic Chemistry and its Scope Analysis of beverages: Alcohol and Non- alcoholic, country made liquor, illicit liquor Drugs of abuse: Introduction, Classification, Narcotic drugs & psychotropic substances, drugs of abuse in sports. 
Unit-II 
Brief Introduction to Drugs and cosmetic act, Excise Act, NDPS Act Analysis of Gold and Other metals in cheating cases. 
Unit-III 

Examination of Petroleum Products: Distillation & Fractionation, various fraction and their commercial uses. Standard methods of analysis of petroleum products for adulteration Trap cases: purpose, examination of chemicals used in trap case Cement: Composition, types and Forensic analysis, Mortar & Concrete 
Unit-IV 
Fires: Nature and Chemistry of fire, Classification, Igniters of fires, Phases of fires, Main types of fires, Examination of scene of fires Arson: Relevant IPC sections, Motives, Analysis of Accelerants. Explosives: Classification, Comparison & characterization of explosives, Military & Commercial explosives, Detection of Explosophores (anions), Detection of Black powder, Nitrocellulose and Dynamite, Quantitative determination. M.Sc. (Forensic Science)
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Learn about the concepts of Forensic Chemistry.

Learn about various acts imposed on sale and production of Drugs.

Learn about the Examination of Petroleum Products .

Learn about Chemistry and examination of fire.

Learn about Explosives and their detection.

Suggested Readings: 
Maudham Bassett etal; Vogel’s Textbook of Quantitative Chemical Analysis, 6th Ed., Longman Essex (2004) 
L. Finar; Organic Chemistry Vol. II Pearson Education (Singapore) 

R.T. Morrison, R.N. Boyd; Organic Chemistry, 6th Ed., Prentice Hall, new Delhi (2003) 
Brean S. Furniss etal; A.I Vogel Textbook of Practical Organic Chemistry, Addison Wesley Longman, Edinburg (1998) 
A. Burger; Medicinal Chemistry, Vol. II, Wiley Interscience, NY (1970)
D A Skoog, D.M. West, F.J. Holler; Analytical Chemistry – An Introduction, 7th Ed., Saunders College Pub. Philadelphia, USA (2000) 
Boudreau JE, etal; Arson & Arson Investigation, Survey & Assessment National Institute of Law Enforcement, U.S. Deptt of Justice, US Govt Printing Press (1977) 
Dettean J D; Kirk’s Fire Investigation, 5th Ed., Prentice Hall, Eaglewood Cliffs, N.J. (2002) w.e.f. 2005-2006 
Yinon Jitrin; Modern Methods & Application in Analysis of Explosives, John Wiley & Sons, England (1993) 
Working Procedure Manual – Chemistry, Explosives and Narcotics, BPR&D Pub. (2000) 
C.A. Watson; Official and standardized Methods of Analysis. Royal Society of Chemistry, UK (1994) 
Feigl; Spot Test in Inorganic Analysis, 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 Delhi (2005) 
Abraham Burger; Medicinal Chemistry & Drug Discovery, 6 Vol Set, 6th Ed., John Wiley & Sons, NY (2004)

Paper Code Forensic-DSE-03

Forensic Photography

Unit-1

Forensic Photography: Basics: Definition of photography, basic concepts of videography/high speed videography, Introduction to photographic instruments, Basic principles and techniques of Black & White and color photography. 

Unit-II

Camera: Cameras and its working, attachments of camera, types of camera lenses Image sensors, spectral sensitivity of photographic materials, reproduction of colors- photographic processing, Exposing, Camera exposure determination, Working of Camera, F-Number, Depth of field, ISO, Developing and Printing.

Unit-III

Modern Developments in Photography: Digital photography and advanced Crime scene and Laboratory photography. Photoshop-development- digital images processing and manipulation-Determination of authenticity and genuineness- forensic application. Format of Report writing in Forensic Physical Sciences

Unit-IV

Choosing your Camera, Use of natural light and portrait photography, Crime scene photography, Micro and Macro photography, Color Photography, Advanced Digital Photography Techniques, Crime Scene Sketching and Digital Photography, Photography Effects, Post Processing, Introduction to Photoshop, What makes a good photograph?
Unit-V
Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Learn about concepts and principles of forensic photography.

Know about the developments in Digital photography.

Understand the Photography Techniques.
Suggested Readings

Henry Horeustein, Colour Photography A Working Manual; Little Brow Company, Boston; (1995) 

B.H.E. Jacobson, Sidney Ray GG Attridge, The Manual of Photograph ~ Focal Prss, London; (1998) 

Jahne B; Digital Image Processing; Heidelberg Springer (1996) 

Workinson, J; Art of Digital Video; Oxford Focal Press (1994)
Paper Code Forensic-DSE-04
Research Methodology

Unit-I
Selection of research Problem: hypothesis, Research proposal, literature search, hypothesis, report writing. Sampling method and sample size, sampling statistics, sampling and physical state, homogenization of samples, and hazards in sampling. 
Unit-II 

Statistics and Data Processing; Measures of central tendencies -Mean, Median and Mode, Measures of Dispersion-Range, Standard Deviation, Standard Error, Co-efficient of Variation, analysis of variance (ANOVA). 
Unit-III 

Test of significance, Degree of Freedom, t-test and Chi- square test, Test of Correlation (r). Correlation and linear regression, Correlation Coefficient, the number of replicate determination,Probability test. 
Unit-IV 

Matching Score, Validity Test,Accuracy Test, Likelihood Ratio, Univariate and Multivariate Analysis, Discriminant Analysis, Principal Component Analysis, Frequency Analysis
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 

Learn about the research Problem and hypothesis formation.

Learn about the methods of scientific writing.

Understand the concepts of statistics.

Group discussions will be based on enhancing the report writing ability.
Suggested Readings

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

Visweswara Rao. K. (2nd Edition) (2007), Biostatistics: A Manual of Statistical Methods for Use in Health, Nutrition & Anthropology, JBP.

Sokal, R.R & Rolf, F.J. (2nd Edition) (1981), Biometery, Principles & Practices of Statistics in Biological Research, W.H.Freeman & Co Ltd.
Rao, C. R. (1970), Advanced Statistical Methods in Biometric Research, Hafner Press.

Saferstein R. (8th Edition) (1976),Forensic Science Handbook, Prentice Hall Inc. USA.

William L. Duncan, (1995), Total Quality, Key Terms and Concepts, AMACOM.

Murray S. Cooper, (1972), Quality control in the Pharmaceutical Industry, Academic Press.

John T. Rabbitt, Peter A Bergh, (1994), The ISO 9000 Book, Quality Resources.

Paper Code Forensic-DSE-05

Cyber Crime

Unit-I

Cyber Crimes– definition, IT laws – Introduction, internet, hacking, virus, obscenity, pornography, programmemanipulation, software piracy, intellectual property and computer security etc, Encryption and Decryptionmethods.

Unit-II 

Computer and Cyber crimes: Introduction, stand alone computer crimes-Printing of Counterfeit currency and other documents. Computer Scanners, Imaging Software (Photoshop, Photo paint etc.)Software piracy, Data recovery.Biometric methods with special reference to personal identification. 

Unit-III 

Cyber Forensics Investigation- Introduction to Cyber Forensic Investigation, Investigation Tools, eDiscovery, Digital Evidence Collection, Evidence Preservation, E-Mail Investigation, E-Mail Tracking, IP Tracking, E-Mail Recovery, Encryption and Decryption methods, Search and Seizure of Computers, Recovering deleted evidences, Password Cracking Cybercrimes against Persons Threats,Cybercrime Procedure Special Challenges of Computer. 

Unit-IV 

Cyber Security- Introduction to Cyber Security, Implementing Hardware Based Security, Software Based Firewalls, Security Standards, Assessing Threat Levels, Forming an Incident Response Team, Reporting Cyber crime, Operating System Attacks, Application Attacks, Reverse Engineering & Cracking Techniques and Financial Frauds 

Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session
Course Outcomes: 
Learn about the concepts of Cyber crime.

Understand various tools and techniques used in cyber forensics.

Understand the basis of Cyber Security.
Suggested Readings 

Tewari, R.K., Sastry, P.K. and Ravikumar, K.V. (2003) : Computer Crime & Computer Forensics select Publisher, New Delhi. 

Wold, G.H. : Computer Crime, Techniques of Prevention Goyal, R.M. and Pawar, M.S. : Computer crimes.

Stern D.L. Preventing Computer frands.

Nancy L. Pruitt, Larry S. Underwood, William Surver, Bioinquiry Course System 

S.C. Rastogi, NamitaMendiratta Bioinformatics Concepts, Skills and Applications. 

Irfan Ali Khan, AtiyaKhanum Fundamentals of Bioinformatics. 

RunclBolle, Jonathan H Connell, SharathRankanliNaline K. Ratha, Andrew w. senior, Guide to Biometrics (2004) 

Anil K. Jain, Patrick Flynn, Arun Abraham Ross, Hand book of biometrics (2007) 

John D. Woodward (Jr.), John D. Woodward, Nicholas M.Orlans, Peter T. Higgins, Biometrics (2003) Anil K. Jain, RundBolle, SharathRankanli, Biometrics - Personal Identification in networked society (1999) 

John R. Vacca, Biometric technologies and verification system (2007).
Paper Code Forensic-GSE-01

Osteology and Odontology

Unit-I

Introduction to: Forensic Sciences, Introduction to Forensic Odontology / Dentistry, Introduction to Forensic Anthropology, Role and Importance of Forensic Odontologist, Forensic Dentistry and the Law, Identification of human remains, Identification in mass fatalities, Assessment of bite mark injuries, Age estimation, Bite Marks, Use of Bite Marks to Identify Individuals, 
Unit-II

Post-mortem Identification, Evaluation of dental evidence, Dental Records and Profiling, DNA extraction from tooth, Introduction to Indian Evidence Act, Forensic Biology, DNA Testing, Evidence Collections, Chain of Custody and other areas related to Forensic Sciences etc.
Unit-III

Odontoanthrpology and Buried Crime Scene Evidences, Forensic Odonatological Databases, Serological Markers, Salivary Drug Detection, DNA Analysis in Biological Specimens, DNA Contamination issues, DNA Dental Applications, The Frye Test, Instrumentation, Problems in applying DNA Test Results, 
Unit-IV

Quality Assurance and Testing Procedures, Forensic / Dental Photography Techniques, Radiography, and Photographic Evidences, Mass Disaster Management and Forensic Dentistry Considerations, Dental Records and Role of Dental Professionals, Virtual Dentitions, Facial Reconstructions, Report Writing, Components of a Forensic Odontology Report.
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session
Course Outcomes: 
Learn about the Forensic Dentistry.
Understand the basis of Post-mortem Identification.
Learn the technique of DNA Profiling.

Learn the Mass Disaster Management.
Suggested Readings

Goldman A.D.(1982) The scope of forensic dentistry. In: Cottone J.A., Standish S.M., editors. Outline of Forensic Dentistry. Chicago: Yearbook Medical Publishers Krogman 
W.M., Iscan M.Y. (1986) The human skeleton in forensic medicine. 2nd ed. Springfield, Illinois: Charles Thomas Publisher 
Nath S.(1987) Introduction to Forensic Anthropology. New Delhi: Gian Publishing House; 
Williams L.N. An introduction to forensic dentistry. Gen. Dent. 2013
Paper Code Forensic-GSE-02
Fundamentals of Forensic Anthropology
Unit-I

Forensic Anthropology: - Introduction, General Definition, Scope and Significance, Anatomy and physiology of major bones like pelvis, limb bones, skull, clavicle and sternum. 
Unit-II 
Determination of AGE, Race, Sex and Stature from skeletal remains Identification of sex, age, race and stature through bones, Skull, Pelvis, morphological anatomical and chemical characteristics, Personal identification through bodily features. 
Unit-III 
Forensic anthropometry / Osteametry: determination of personal identity, superimposition technique, video image analysis, facial reconstruction, Identification of burnt bones, recovery and identification of skeletal remains in accident crimes and mass disasters. 
Unit-IV 
Forensic Odontology:- Introduction, General Definition, Scope and Significance Dentition ,pattern, types and structure to teeth, age determination identity of person, role in mass disaster, disease of teeth and their significance in personal identification. 
Unit-V 
Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Learn about the concepts of Forensic Anthropology.

Learn about Personal identification through bodily features.

Learn about concepts of Forensic anthropometry.

Understand the concept of forensic odontology.

Suggested Readings

Reddy,V.R; Dental Anthropology, Inter-India Publication, New Delhi, 1985. 
Singh, I.P. &Bhasin M.K; A manual of biological Anthropology, Kamla Raj Enterprises, New Delhi, 2004. 
Kroeber; Anthropology, Oxford & IBH Publishing Company, New Delhi, 1972. 
Pickering, R. & Bachman D; The use of Forensic Anthropology, CRC Press, Costa Rica, 2009. 
Bose, N K; Anthropology, Narayana Press, Denmark, 1972. 
James, R; Forensic examination of hair, Taylor & Francis, 2ND Ed. London, 1999.
Shubhra, G; Introduction to forensic examination, Selective Scientific Books, New Delhi, 2008 
Michael, W. Haney, H.A. &Freas, L.E; The Forensic Anthropology Laboratory, CRC Press, 2008. 
Eveleth, P.B. & Tanner, J.M; Worldwide Variation in Human Growth, Cambridge University Press, London, 1976.
Paper Code Forensic-GSE-02
Forensic Photography and Crime Scene Management

Unit-1

Tools and techniques in Forensic Science Basic principles of microscopy, spectroscopy, chromatography. Electrophoresis, EnzymeLinked Immunosorbent Assay (ELISA), Radio Immuno Assay (RIA). Measuring and optical instruments.
Unit-II

Research methodologies.Formation of research design on a specific problem.Central tendency and Dispersion. Test of significance. Analysis of variance. Correlation and Regression. 

Unit-III

Forensic Photography Basic principles of Photography, Techniques of black & white and color photography, cameras, lenses, shutters, depth of field, film; exposing, development and printing techniques; Different kinds of developers and fixers; UV, IR, fluorescence illumination guided photography; Modern development in photography- digital photography, working and basic principles of digital photography; Surveillance photography. Videography and Crime Scene & laboratory photography. 
Unit-IV 

Crime Scene Management Crime scene investigations, protecting and isolating the crime scene; Documentation, sketching, field notes and photography.Searching, handling and collection, preservation and transportation of physical evidences.Chain of custody and Reconstruction of scene of crime. Report writing.
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Understand the principle behind various tools and techniques used in forensic science.

Understand the concepts of Research methodologies.

Learn about Basic principles of forensic Photography
Learn about Crime Scene Management.
Suggested Readings
Houck, M.M & Siegel, J.A; Fundamentals of Forensic Science, Acadamic Press, London, 2006. 
Sharma, B.R; Forensic Science in Criminal Investigation & Trials, Universal Publishing Co., New Delhi, 2003 
Nanda B.B and Tewari, R.K; Forensic Science in India- A vision for the Twenty First Century, Select Publisher, New Delhi, 2001. 
James, S.H and Nordby, J.J; Forensic Science- An Introduction to Scientific and Investigative Techniques, CRC Press, USA, 2003. 
Saferstein; Criminalistics- An Introduction of Forensic Science, Prentice Hall Inc, USA,2007.  Barry, A.J. Fisher; Techniques of Crime Scene Investigation, 7th Ed, CRC Press, NewYork, 2003. 
Mordby, J. & Reckoning, D; The Art of Forensic Detection, CRC Press NewYork, 2003. 
G.R. Chatwal; Analytical Spectroscopy 2nd Edn, Himalaya Publishing House New Delhi,2002. 
Aitken and Stoney; The Use of Statistics in Forensic Science, Ellis Horwood, New York, 1991. 
Robertson and Vignaux; Interpreting Evidence, John Wiley, New York, 1995. 
H.L. Blitzer and J.Jacobia; Forensic Digital Imaging and Photography, Academic Press, London, 2002 
David R.Redsicker; The Practical Methodology of Forensic Photography- 2nd Ed. CRC Press, New York, 2001. 
R.E.Jacobson, S.F.Ray, G.G.Attridge; The Manual of Photography- Photographic and Digital Imaging , N.R. Oxford
Paper Code Forensic-GSE-03
Criminology, criminal law and Police Administration

Unit-I

Crime Definition, concept and scope of crime.Types of crime.Causes, effects, control and prevention of crime.Recent developments. 
Unit-II

Criminology and criminal anthropology Aim and scope of criminology; Criminal behavior and theories of criminal behavior: classic, positivist, sociological. Organized crimes, white collar crime.Juvenile delinquency.Role of correctional institutions.Criminal profiling and modus operandi, portrait parley, voice stressanalysis.Victimology. 
Unit-III 
Criminal Law Indian Penal Code: sections-23, 24, 25,39,44,52,76-79,84-86. Criminal Procedure Code: sections-2, 6-35, 41-60, 61-90,154-176, 293, 294. Charges: bailable/non-bailable offences, cognizable/ non-cognizable, summon case and warrant cases. Indian Evidence Act: sections- 3, 24-30, 45, 135-138, 141. Expert testimony. NDPS Act, Food and Adulteration Act, Drugs and Cosmetic Act, Arms Act, Explosives Act. 
Unit-IV

Police Administration History and development of police administration; Police duties, responsibilities and powers.Organization and structure of police station; maintenance of crime records and accountability of police to law.People and society.Custodial deaths, Police and Human Rights.
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session.
Course Outcomes: 
Understand the concept of crime.

Learn about the aspects of criminal profiling.

Learn the sections under IPC and CRPC.

Understand the responsibilities and duties of police administration.
Suggested Readings

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

Gross.H; Criminal Investigation- A Practical Textbook for Magistrates, Police Officers, and Lawyers; Universal Law Publishing Co., New Delhi, 2000. 

Lyman, M.D; Criminal Investigation – The Art &the Science, Prentice Hall, New Jersey, 2002. 

O’Hara CE &Osterburg, JW; An Introduction to Criminalistics., Indiana University. Press, London, 1972. 

Swansson,C.R, Chamelin, N.C, &Territ, L; Criminal Investigator, McGrawhill, New York, 2000. 

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

The Code of Criminal Procedure (1973) Amendment Act, (2001); Universal Law Publishing Co., 2002. 

Rattan Lal&DhirajLal; The Indian Penal Code, 28th Ed. Wadhwa& Co. Nagpur, 2002.

SEMESTER IV

Paper Code Forensic-C-14
Introduction to Biometrics

Unit-I

Biometrics,meaning, Relation with anthropometry,.biometric system,, type of biometrics; physiological and behavioral. Introduction of biometric traits and its aim. 
Unit-II 

Image processing/pattern recognition/statistics, Error types. Image processing basic: what is image, acquisition, type, point operations, Geometric transformations.Biometric traits, fingerprint recognition, ear recognition, face recognition, hand geometry, irish recognition, retinal recognition 
Unit-III

Molecular approaches of biometrics, vascular pattern recognition, keystroke reconition, signature reconition, voice recognition, gait recognition. 
Unit-IV 

Identification/verification, Threshold, Score distribution, FAR/FRR, System design issues. Positive/negative identification, Biometric system security, Authentication protocols, Authentication methods. 
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Understand the basics of biometrics.
Learn about the image processing methodologies.

Understand the molecular approaches of biometrics.

Learn about the authentication protocols in biometric devices.
Suggested readings 

RunclBolle, Jonathan H Connell, SharathRankanliNaline K. Ratha, Andrew w. senior, Guide to Biometrics (2004) 
Anil K. Jain, Patrick Flynn, Arun Abraham Ross, Hand book of biometrics (2007) 
John D. Woodward (Jr.), John D. Woodward, Nicholas M.Orlans, Peter T. Higgins, Biometrics (2003) 
Anil K. Jain, RundBolle, SharathRankanli, Biometrics - Personal Identification in networked society (1999) 
John R. Vacca, Biometric technologies and verification system (2007)
Paper Code Forensic-C-15
Internship

Every student will have to submit a Project report based on the option and the actual work carried out on the problem in the laboratory or Field or crime scene. The report will be evaluated in terms of quality of project work, experimental and performance in the vivavoce by internal and external examiners.
Paper Code Forensic-DSE-06
Crime Scene Investigation
Unit-I

Crime Scene Investigation- Definition and causation of crime, Types of crime scene, Crime scene survey Protection of crime scene, Documentation (including photography and sketching), presentation in the court, processing and reconstruction of the crime/mock scene 
Unit-II 

Physical evidence: their types, significance, classification and stages in physical evidence analysis., admissibility of scientific evidence and importance of physicalevidences, Collection, preservation, packaging and forwarding of different types of evidences to the laboratories 
Unit-III 

Methods of Lifting of latent Prints,Hairs Clothes, belongings, Physical analysis of the Soil, Glass, Paints, Lacquers, Cement, Inks, Paper, Tool marks, Lipsticks, Bangles, Track mark; foot print, tyre impression, skid marks, enhancement methods to develop impression.Forensic examination of vehicles in cases of accident 
Unit-IV 

Blood stain pattern analysis, Blood physics, dynamics of blood spattering, Hemodynamics and Blood as amedium, Impact spatter blood stains, Motion and directionality, Point of convergence and point of origin,Characteristic blood patterns. Preservation of blood evidence, procedures and precautions. Criminal profiling, portrait parley, polygraphy, narcoanalysis, brain fingerprinting. 
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Know the basis of Crime Scene Investigation.

Learn the methods of assessing fingerprints.

Learn to analyse physical evidences.

Understand the physics of blood and Blood stain pattern analysis.

Learn the concept of Criminal profiling.

Suggested readings 
Sharma, B.R. :Forensic Science in Criminal Investigation and Trials, 
Swanson and Wendel: Techniques of Crime Scene Investigation. 
Willard. H.H. et al: Instrumental Methods of Analysis. 1974. 
Tandon, M.P. : Criminal Procedure Code.

Paper Code Forensic-DSE-07

Instrumental Analysis II

Unit-I

UV/VIS-Spectroscopy:Introduction, Review of UV-Visible spectroscopy-Fundamental laws of spectrophotometry, deviation from Beer’s Law, Instrumentation and techniques, qualitative and quantitative methods in UV-Visible spectroscopy, RAMAN Spectroscopy, Forensic applications.

Unit-II

IR-Spectroscopy:Introduction, Review of IR spectroscopy, Dispersive and Non-dispersive IR spectrophotometers, Fourier transform IR spectrophotometers, Instrumentation and Techniques, Interpretation of IR spectra, Microspectrophotometry, Forensic applications.
Unit-III

Atomic Spectroscopy:Introduction, Review, Basic principles, Instrumentation and Techniques, FAAS, Interference in AAS-Background correction methods, Forensic applications.

Introduction, Review of Atomic Emission spectroscopy, Principles and Instrumentation, Interferences and background correction, techniques, Graphite electrodes spark emission, ICP-AES, Forensic applications.
Unit-IV

Mass Spectrometry:Introduction, Review of Mass spectrometry, Basic Principles and Theory, Instrumentations and technique, Ionization methods, Fragmentations in Mass spectrometry, selected ion monitoring-Atomic mass spectrometry, Fast atom Bombardment mass spectrometry, stable Isotope ratio mass spectrometry, Tandem mass spectrometry, Forensic applications
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session.
Course Outcomes: 
Learn the concepts of spectrometry.

Learn the principle and working of different types of spectrometry like Mass spectrometry, IR spectrometry.

Learn the analysis of forensic evidences through spectrometric methods.

Suggested readings 

Yinon J. (1994), Forensic Application of Mass Spectrometry, CRC press.

Willard H. H. (1988), Instrumental Methods of Analysis, Wadsworth Publishing Company.

Moonesens A.A. and Inbau F.E. (1978), Scientific Evidence in Criminal Cases, FoundationPress.

Lundquist F. and Curry A.S. (1964), Methods of Forensic Science, Interscience Publishers.

Paper Code Forensic-DSE-08
Forensic Chemistry
Unit-I

Forensic Chemistry Introductionto Forensic chemistry, sampling of chemical evidences, presumptive, screening (colour/ spot test), inorganic analysis. Detective dyes- cases and importance in trap cases. Arson Chemistry of fire, searching of fire scene, collection, preservation and examination of arson evidences.
Unit-II

Adulteration in Petroleum products. Examination procedures involving standard methods and instrumental techniques, analysis of beverages- alcoholic and nonalcoholic, country made liquor and medicinal preparations containing alcohol as constituents. Significance of alcohol in breath and breath screening devices.
Unit-III

Forensic analysis of Fertilizers/ insecticides/ pesticides/ biocides. Brief Introduction to Drugs and cosmetic act, Excise Act, NDPS Act Analysis of Gold and Other metals in cheating cases.

Unit-IV

Explosives Classification of explosives, synthesis and characteristics of Tri-nitro toluene (TNT),Pentaerythritoltetranitrate (PETN) and Research and Development Explosives (RDX).Explosion process, blast waves, searching of scene of explosion. Post blast residue collection and analysis, blast injuries and detection of hidden explosives. Improvised explosive devices.

Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Learn the basics of forensic chemistry.

Learn about the acts imposed on production and manufacture of drugs and narcotics.

Learn about petroleum products and their analysis

Learn about explosives.

Suggesterd Readings

Maudham Bassett etal; Vogel’s Textbook of Quantitative Chemical Analysis, 6th Ed., Longman Essex (2004) 
I. L. Finar; Organic Chemistry Vol. II Pearson Education (Singapore) 
R.T. Morrison, R.N. Boyd; Organic Chemistry, 6th Ed., Prentice Hall, new Delhi (2003) 
Brean S. Furniss etal; A.I Vogel Textbook of Practical Organic Chemistry, Addison Wesley Longman, Edinburg (1998) 
A. Burger; Medicinal Chemistry, Vol. II, Wiley Interscience, NY (1970) 
D A Skoog, D.M. West, F.J. Holler; Analytical Chemistry – An Introduction, 7th Ed., Saunders College Pub. Philadelphia, USA (2000) 
Boudreau JE, etal; Arson & Arson Investigation, Survey & Assessment National Institute of Law Enforcement, U.S. Deptt of Justice, US Govt Printing Press (1977) 
Dettean J D; Kirk’s Fire Investigation, 5th Ed., Prentice Hall, Eaglewood Cliffs, N.J. (2002) w.e.f. 2005-2006 
Yinon Jitrin; Modern Methods & Application in Analysis of Explosives, John Wiley & Sons, England (1993) 
Working Procedure Manual – Chemistry, Explosives and Narcotics, BPR&D Pub. (2000) 11. C.A. Watson; Official and standardized Methods of Analysis. Royal Society of Chemistry, UK (1994) 
Feigl; Spot Test in Inorganic Analysis, 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 Delhi (2005) 
Abraham Burger; Medicinal Chemistry & Drug Discovery, 6 Vol Set, 6th Ed., John Wiley & Sons, NY (2004)
Paper Code Forensic-DSE-09
Forensic Physics

Unit-I

Soil, Cement and Concrete Types and composition of soil, sample preparation, removal of contaminants, colour, molecular particle size distribution, turbidity test, pH measurements, microscopic examination, density gradient analysis, ignition-loss test, elemental analysis, interpretation of soil evidence. Spectroscopic methods for organic materials of soil, XRD analysis.Cement bromoform test, fineness test, ignition-loss test. Identification of adulterated cement.Mortar and concrete analysis. 
Unit-II

Paint and Fibre Types of paint and their composition, macroscopic and microscopic analysis of paint pigments, pigment distribution, micro-chemical analysis- solubility test, pyrolysis gas chromatography, TLC, colorimetric analysis, IR spectroscopy and X-ray diffraction, elemental analysis, mass spectrometer, interpretation of paint evidence. Types of fibres, forensic aspects of fibre examination- fluorescence, optical properties, refractive index, birefringence, dye analysis. Physical fit and chemical testing.TLC, IR-micro spectroscopy, Py-GCMS.Difference between natural and man-made fibres.chemical compositions of papers, examination of wood and paper fibers, elemental analysis. 
Unit-III

Glass Types of glass and their composition-soda-lime, boro-silicate, safety glass, laminated, lightsensitive, tampered/ toughened, wire glass, coloured glass. Matching and comparison. Forensic examinations of glass fractures- rib marks, hackle marks, cone fracture, wavy, backward fragmentation, concentric and radial fractures. Colour, fluorescence, physical measurements, refractive index, density gradient, becke-line, specific gravity examination and elemental analysis of glass evidence. 
Unit-IV

Toolmarks Types of toolmarks- compression marks, striated marks, combination of compression and striated marks, repeated marks, class characteristics and individual characteristics, tracing and lifting of marks, skid marks and their analysis, Photographic examination of tool marks and Department of Anthropology, University of Delhi 9 cut marks on clothes and wall etc. Restoration of erased / obliterated marks- Method of making-cast, punch, engrave; methods of obliteration, method of restoration- etching (etchings for different metals), magnetic, electrolytic etc., recording of restored marks – restoration of marks on wood, leather, polymer etc.
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 

 Learn the basic concept of Soil, Cement and Concrete along with their analysis.
Learn about the analysis of paint and fibers as physical evidence.

Learn about analysis of Glass.

Lear about the tool marks.

Suggested Readings

Caddy, B; Forensic Examination of Glass and Paint Analysis and Interpretation, CRC Press, New York, 2001. 
Shaw, D; Physics in the Prevention and Detection of Crime, Contem Phys. Vol.17, 1976. 
Saferstein, R; Forensic Science Handbook. Vol. I,II, (Ed.), Prentice Hall, New Jersey, 1988.
Working Procedure Manual; Physics BPR&D Publication, 2000. 
Sharma, B.R; Forensic Science in Criminal Investigation and Trials (3rd Ed.), Universal Law Publishing Co., New Delhi, 2001. 
Working Procedure Manual- Physics, BPR&D Publication. 2000 
Hess, K.P; Textile Fibers and their Use, 6th Edn, Oxford and IBH Publishing Co., 1974
Paper Code Forensic-DSE-10

Field Visits
The students are supposed to prepare a report of the field visits to crime scenes, police stations, FSLs, court rooms etc. and submit a specific report on the same for the evaluation.

Paper Code Forensic-GSE-04
Forensic Medicine and Psychology

Unit-I

Death: Signs of death and changes after death. Somatic death, molecular death ,early changes after death - Algor mortis, rigor mortis, cadaveric spasm, heat stiffening, cold stiffening, changes in blood, chemical changes in cerebrospinal fluid, changes in vitreous humour, post mortem lividity, fluidity of blood,. Late changes – putrefaction- external and internal changes.Adipocere, mummification, gastric content and bladder content and time of death from growth of hair and nails .destruction of body and tissues by maggots and other insects, rodents, fish and crabs, moulds . 
Unit-II 

Mechanical Injuries: Abrasions, Bruises, Lacerations, Incised wounds, Stab wounds, Firearm injuries, Defence injuries, fabricated injuries. Traffic accident injuries: vehicular injuries, railway injuries and aircraft injuries. Thermal injuries: Burn and scalds, Lightning, Electricity, Explosions. Chemical trauma. Injuries- Accidental, self-inflicted, or inflicted by others. Ante -mortem and post-mortem, artificial injuries and aging of injuries. 
Unit-III 

Forensic Entomology- History, significance, determination of time since deathDiptereanlarval development & successional colonization of body, determining whether the bodyhas been moved, body disturbance, presence and position wounds, linking suspect to the scene, identification of drugs and toxins from the insects and larvae feeding on the body, entomology as an evidentiary tool in child and senior abuse cases and animal abuse cases, collection of entomological evidence. 
Unit-IV

Forensic Psychology Lie detection, brain fingerprinting, narco analysis, hypnosis, neuro-anthropological and psychological testing. Ethical issues in forensic psychology, mental disorders, eye witness testimony, memory recovery, psychological assessment, hypnosis, current research in detection of deception/truth finding mechanisms, legal and ethical aspects of human rights of individual.
Unit-V

Tutorials and group discussion, topics to be provided by the department at the beginning of the session

Course Outcomes: 
Learn about concept and signs  of death.

Learn about estimation of  time since death

Learn about the significance and classifications of wound and injuries

Learn about the importance of Forensic Entomology
Learn about Forensic Psychology and principles behind narco analysis.

Suggested Readings
Mclay, W.D.S; Clinical forensic medicine, Cambridge University Press, London,1990. 
Shepherd, R; Simpson’s forensic medicine, Oxford University press, London, 2003. 
Mant, A.K; Taylor’s priniciples& practice of medical jurisprudence, Wingking Tong company ltd., Hong Kong, 2003 
Maio, D.J. &Maio V.J; Forensic pathology, CRC press, Costa Rica, 1993. 
Wecht, C.H; Legal medicine annual, Academic Press Publisher, Massachussets, 1970. 
Polson C.H; Essentials of forensic medicine, Pergamon press, London, 1973. 
Lahiri, S.K; Elements of medical jurisprudence ,Prabasi press, Calcutta, 1973. 
Flzinga, R.J; Fundamentals of Entomology, Prentice hall of India pvt ltd, New Delhi, 1978. 
Smith, D.G.V; A manual of Forensic Entomology, Ithaca New York Camstock Univ. Press, New York, 1986. 
Byrd, J.H. &Castner, J.L; Forensic Entomology, The utility of Anthropods in legal Investigation, CRC Press, New York, 2000. 
http://www.apa.org/practice/guidelines/forensic-psychology.pdf 
http://www.uk.sagepub.com/upm-data/39927_1.pdf 
http://www.blackwellpublishing.com/intropsych/pdf/chapter21.pdf 
W.O.Donohue&E.Levensky; Handbook of Forensic Psychology, Elseiver AcademicPress, 2004

Paper Code Forensic-GSE-05

Digital Forensics and Cyber Crime

Unit-I

E-data analysis Principles of computer and data storage, Hardware, passwords and encryption techniques, seizure of computers, Preparations to be made before seizure, Actions at the scene, treatment of exhibits, bit stream of original media, Investigation on imaging methods, acquisition, collection and seizure or magnetic media, Legal and privacy issues, Preparing and verifying forensically sterile storage media 
Unit-II 
Types of cyber crimes Definition and types of cyber crimes, Digital signal processing overview of several operating systems, html and other internet protocols, internet history, e-mail and header interpretation, virus and Trojan infections, different type of attacks, internet research and investigative tools 
Unit-III 
Audio-video examination Forensic audio video analysis, voltage, decibels, audio line levels, frequency measurements, spectrum analysis, noise characteristics, digital filters and audio enhancement, authentication of recorded audio, speech spectrographic analysis, magnetic developing and optical methods Falsification in video recording, video frame sequence, method – waveform – vectroscope, videogrametry and photogrametry techniques, video image analysis, facial image recognition from video frame image 
Unit-IV 
Speaker Identification Basic factors of sound in speech, components of speech, analogue and digital speech signal, Fourier analysis, Fourier transforms, acoustic speech production, speech anatomy, mechanism of speech production, phonetic aspects of speech, principles of speaker recognition, methods of speaker recognition, various approaches in forensic speaker identification, concept of test and error in speaker identification, application in automatic speaker identification and verification system. 
Course Outcomes: 

Learn about electronic data analysis and its collection. 

Learn about concept of cyber crime.
Learn about Audio-video examination in forensic case studies.

Learn about identification of speech.

Suggested Readings 
Blitzer, H.L. & Jacob J; Forensic Digital Imaging and Photography, Academic Press, London, 2002

Henry, H; Color photography – A Working Manual, Little Brown Co. Boston, 1995. 
Vacca, J. R; Computer Forensic, Firewall Media Pub. New Delhi, 2002 
Rose, P; Forensic Speaker Identification, Taylor & Francis, Forensic Science Series, London,2002. 
Sharma, B.R., Forensic Science in Criminal Investigation & Trials, Universal Publishing Co., New Delhi, 2003. 
James, S.H. &Nordby, J.J; Forensic Science- An Introduction to Scientific and investigative Techniques, CRC Press, New York, 2003. 
Seigel, J.A, Sukoo, R.J, &Knupfer, G.L; Encyclopaedia of Forensic Science, Academic Press, London, 2000.
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