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   Credits: 3
        
CRIMINAL JUSTICE AND FORENSIC SCIENCE          
UNIT-I                                                                                                                          
Role of Forensic Science in Criminal Justice System                                                      
Introduction to Criminal Justice System in India and Abroad – History, Development, Definition, Scope, Need of Forensic Science – Basic Principles, Tools and Techniques of Forensic Science – Organisational Setup of Forensic Science Laboratories, CFSLs, FSLs, CFPB, FPB, NICFS, NCRB, Regional FSLs, District FSLs, Mobile Forensic Science Laboratories, Sections in a Forensic Science Laboratory, Nature of Work – International Perspective

UNIT-II                                                                                                                 
   
Criminal Justice System – Role of Police and Prosecution 

History of Police in India: A Chronological Account – Role of Police towards effective Criminal Justice System – Role of Central Government in Police Work, Central Police Organisations and Institutions – Structure of State Police Organisation, District Administrative Set-Up and its relationship to Police, Special Police Units of the States – The Role, Responsibilities and Duties of Police in Modern India – Human Rights and Practice of Policing – Police Accountability, Police Community Interface for Image Building – International Criminal Police Organisation – INTERPOL – Police Reforms in India – Need, Status and Roadmap to the Goal
Role of Prosecutors – Powers and Functioning of Prosecuting Officers – Sanction for Prosecution – Duties of Public Prosecutors – Limitations for effective functioning of Prosecution Management – Essential Components for an effective and efficient Prosecution System

UNIT-III                                                                                                         
   
Criminal Justice System – Role of Judiciary, Prisons and Correctional Services
Manu to Yagnyavalkya, Artha Sastra to Moghul Law, Akbar Period to British Period –  Justice System New Perspective, Constitutional Law – Writ Jurisdiction, High Courts in the States – Writ Jurisdiction, Subordinate Courts – Alternative Dispute Resolution – Brief History of Arbitration, Conciliation, Judicial Settlement and Mediation, The Legal Services Authorities Act, 1987 – Permanent Lok Adalats, Protection of Women from Domestic Violence Act, 2005 – The Prevention of Corruption Act, 1988, The National Security Act, 1980 – The Environment Protection Act, 1985 – The Maintenance and Welfare of Parents and Senior Citizens Act, 2007 – Andhra Pradesh Lokayukta and Upa-Lokayukta Act, 1983, The Consumer Protection Act, 1986, A.P. Land Grabbing (Prohibition) Act, 1982, The Andhra Pradesh Prohibition of Ragging Act, 1997 – Lokpal Bill 2014
Historical Review of Prisons and Correction Services in India – Human Rights and Prison Management – Problems in Prison Administration – Special Categories of Prisoners – Making the best use of prisons – Prison Programmes, Open prisons – A Review, Alternatives to Imprisonment
UNIT-IV                                                                                                            
      
Ethics in Law Enforcement
Morality, Ethics, Human Behavior and Determining Moral Behavior – Making Ethical Decisions - The Origins and Concepts of Justice – Law and the Individual – Ethics and the Criminal Justice Professional – The Police Role in Society – The Code of Conduct, Investigative Methods – Noble Cause and Reducing Police Corruption – Ethics and Legal Professionals – Justice, Judicial Ethics – The Ethics of Punishment and Corrections – Ethics and Institutional and Community Corrections

Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. James, S.H and Nordby, J.J.: Forensic Science: An Introduction to Scientific and Investigative Techniques, CRC press 2003 & 2005.

2. Sharma, B.R.: Forensic Science in Criminal Investigation, and Trials, Universal Pub., 2013.

3. Saferstein R.: Criminalistics-An Introduction to Forensic Science, 5th edn, Prentice Hall, 1998.
4. Houk, M.M. and Siegel J.A: Fundamentals of Forensic Science, Academic press, 2006.
5. The Indian Evidence Act (1872), Amendement Act (2001), Universal law Pub., 2002.

6. American Academy of Forensic Sciences: Code of Ethics, and Conduct, Colorado springs, 1998.

7. Chadwick, R: Concise Encyclopedia of the Ethics of New Technologies, Academic Press, 2001.
8. Pollock, J. M. (2012). Ethical Dilemmas and Decisions in Criminal

9. Justice, 7th Ed. Belmont, CA: Thomson Wadsworth.
FS 102            SOCIETY AND CRIME- SOCIOLOGICAL, PSYCHOLOGICAL
   Credits: 3
                        AND CRIMINOLOGICAL FACTORS AFFECTING CRIME 
UNIT-I                                                                                                            
  
Sociological and Psychological Aspects of Crime
Meaning, Definition, Nature and Scope of Sociology – Social Structure, Social System – Social Stratification: Class and Caste – Social Mobility – Conflicts: Communal, Ethnic – Role and Status – Nature & Meaning, Determinants of Status – Norms and Values – Social Groups – Collective Behaviour, Crowd, Social Institutions – Family, Other Institutions: Marriages, Education, Authority and Power – Social Movements – Special Conflicts and Violence – Social Change and Legislation – Anti Ragging Act – Elderly Persons Care – Nirbhaya Act    
UNIT-II
Introduction to Psychology: Meaning and Definition – Branches of Psychology, Application of Psychology – Relationship with other disciplines – Behaviour: Definition – Learning as a Process – Learning theories, Motivation and Behaviour, Emotions and Behaviour, Personality – Theories of Personality – Psychoanalytic approach of Freud, Learning Approaches to personality, Essential Humanistic Approaches to Personality, Personality & Diversity – Socio Cultural Perspective, Psychological Disorders – Introduction to Psychological Disorders, Perspectives on Causation, Stress - the modern day demon, Classification of Psychological Disorders, Anxiety Disorders, Dissociative Disorders, Personality Disorders, Mood Disorders, Schizophrenia

UNIT-III










    
Criminological Aspects of Crime  

Nature, Scope and Principles of Criminology – Definition of Crime, Legal and Social aspects of Crime – Crime: Concepts and Methods of studying Crime – Elements and Patterns of Crime and Criminals – Schools of Criminology: Classical and Neo Classical School, Positive School of Criminology – Criminogenic factors: Biological, Criminogenic factors: Psychological and Psycho-analytical – Sociological theories–Social Disorganization, Culture Conflict & Sub-culture – Political Perspectives, Juvenile Delinquency – Crime and Deviance – Violence: Concept and Nature – Individual and Collective Violence – Communal Violence, Students’ Violence – Socioeconomic Conflicts, Agrarian Conflicts, Crime against Women and Children – Sexual Offences, Rape and Custodial Crime – Drug addiction; Drug trafficking, Terrorism, Insurgency and Militancy – Traditional and Modern Crimes, White Collar Crime and Corporate Crime, Organized Crime, Professional Crime, Cyber Crime 
UNIT-IV

Victimology and Penology
Penology: Meaning and Scope - Objectives of Punishment, Theories of Punishment: Retribution, Deterrence, Reformation and Limitations – Capital Punishment and the Modern Approach

Victimology: Nature, Scope and Objectives
Recommended Books:
1. Barry, A.J. and Fischer: Techniques of Crime Scene Investigation, 7th edn CRC press, 2003.

2. Bennett, W.W. and Karen, M. Hass, Criminal Investigation, 6th edn, Wordsworth Thompson learning, 2001.

3. Brown, J.M. & Campbell, E.A. (Eds) The Cambridge handbook of forensic psychology, Cambridge, England: Cambridge University Press, 2010.

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

5. Lee, H.: Physical Evidence, Elsevier, 2000.
FS – 103
CRIMINAL JURISPRUDENCE, CRIMINAL LAW, SPECIAL 
Credits:3



AND LOCAL LAWS







UNIT-I








    
Criminal Jurisprudence 

Criminal Jurisprudence: Definition of Jurisprudence, Hindu, Moghul and British Jurisprudence in India – Different Schools of Jurisprudence – Human Rights Jurisprudence – Nature of Law, Definition of Law, Scope of Law, Kinds of Law, Sources of Law – Principles of Natural Justice, Rule of Law, Due Process, Distinction between Criminal and Civil Liability
UNIT-II
Meaning and Scope of Crime
Concept of Crime – Definition of Crime, Critical study of definition of Crime, Meaning of Crime under Criminal Law, Elements of Crime, Stages of Crime

UNIT-III








   
Criminal Law and Other Related Subjects

Cr.P.C. Relevant Provisions 291, 292, 293 

Indian Evidence Act Sections 32, 45, 46, 47, 57, 58, 60, 73, 135, 136, 137, 138, 141
 Indian Penal Code Offences against Persons Sections 299, 300, 302, 304a, 304b, 307, 309, 319, 320, 324, 326, 351, 354, 359, 362, 375 and 377 
Offences against Property Sections 378, 383, 390, 391, 405, 415, 420, 441, 463, 489a, 497, 499, 503, 511
UNIT-IV

Other related laws
Arms Act, Information Technology Act, NDPS Act, Drugs and Cosmetics Act, Explosive Substances Act, Dowry Provision Act, Prevention of Corruption Act, Wildlife Protection Act, Consumer Protection Act, Maharashtra Organised Crime Act, Essential Commodities Act, Prevention of Food Adulteration Act

Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books: 
1 Indian Constitution
2 Criminal procedure code

3 Indian evidence act

4 Indian penal code

5 Special and local laws
FS 104         

   CRIME SCENE PROCESSING AND                

   Credits: 3

  COLLECTION OF PHYSICAL EVIDENCE 
UNIT-I                                                                                                            
Crime Scene Processing and Physical Evidence

Securing the Crime Scene, Protection and Preservation, Recording the Crime Scene – Photography, Videography, Sketching, Observation Notes, Searching the Crime Scene – Methods of Search, Physical Evidence – Its Uses, Sources, Types, Chain of Custody of Physical Evidence – Probative Value of Physical Evidence – Significance and Limitations

Footprints, Footwear Impressions, Tyre Marks and Track Marks

Footprints – Types, Location, Collection – Advanced Methods of Collection – Collection of Test Prints and Comparison – Gait Pattern, Footwear Impressions – Forms, Location, Recovery, Methods of Enhancement, Preparation of Exemplars, Methods of Comparison, Tyre Marks – Construction of Tyres,  Original and Replacement Tyres, Tread Nomenclature, Tread Wear Indicators, Retreated Tyres, Tyre Track Evidence, Tyre Reference Materials and Databases, Tyre Impressions Examination Process, Skid Marks, Drag Marks, Track Marks – Hoof Marks, Paw Marks, Hoop Marks, Lip Prints, Ear Prints, Bite Marks

UNIT-II









              
Fingerprints
History and Development of Fingerprints – Formation of Ridges, Poroscopy, Dactyloscopy, Types of fingerprints patterns, Pattern Areas – Classification of Fingerprints, Henry System of Classification, Single Digit Classification, Extension of Henry System – Fingerprint Bureau

Search of Fingerprints – Chance Fingerprints, Latent & Visible Fingerprints, Plastic Fingerprints – Composition of Sweat, Development of Latent Fingerprints, Conventional Methods of Development of Fingerprints: Fluorescent Method, Magnetic Powder Method, Fuming Method, Chemical Method etc. – Digital Imaging and Enhancement – Application of Laser and Other Radiations to Develop Latent Fingerprints, Metal Deposition Method and Development of Latent Print on Skin.

Taking of fingerprints from living and dead persons, preserving and lifting of fingerprints, photography of fingerprints, digital transmission, comparison of fingerprints, basis of comparison, class characteristics, individual characteristics, various types of ridge characteristics – Automatic Fingerprint Identification System (AFIS)







                
Biometric Methods of Identification

Classical and Modern Methods, Fingerprints, Hand Geometry, Palm Vein Authentication, Retina Scan, Iris Scan, Facial Recognition, Signature Dynamics, Voice Recognition – Unique Identification System in India: Aadhar Cards 
UNIT-III
Nature and Problems in Disputed Documents 
Classification of Disputed Documents – Procurement of Standard / Admitted / Specimen Writings – Handling and Marking of Documents – Preliminary Examination of Documents – Basic Principles of Handwriting Identification –  Individuality of Handwriting, Natural Variations – Process of Comparison, Various Types of Documents, Genuine and Forged Documents – Holographic Documents – Laminated Documents  – Various Writing Features and their Estimation of Age – General Characteristics of Handwriting, Individual Characteristics of Handwriting, Basic Tools needed for Forensic Documents Examination and their use – Video Spectral Comparator – Stereomicroscope– Electrostatic Detection Apparatus –  Electrostatic Lifting Equipments

Forgeries and their Detection 

Various types of Forgeries and their detection – Examination of Built Up Documents, Determination of Sequence of Strokes, Physical Matching of Documents – Identification of Writings  – Examination of Signatures – Characteristics of Genuine and Forged Signatures – Examination of Alterations, Erasures, Overwritings, Additions and Obliterations –  Decipherment of Secret, Indented and Charred Documents – Examination of Seal Impressions and other Mechanical Impressions.

UNIT-IV
Examination of Printed Matter in Documents and Security Documents 

Xerox Copies, Carbon Copies, Fax Message Copies, Ink Jet, Dot Matrix, Laser Printer Copies and their Identification – Identification of Type Writings, Identification of Typist – Identification of Printed Matter, Various Types of Printing of Security Documents – Printing of Currency Notes, Examination of Counterfeit Currency Notes, Passports, Visas, Stamp Papers, Postal Stamps, etc. – Modern Instrumental Methods of Identification of Toners and Inks used for printing – Lifting by Heat Transfer – SEM-EDS
Determination of Age of Documents 
Examination of Paper, Ink and Writings / Signatures etc. to Determine the Relative Age of the Documents and Writings – Use of Forensic Stylistics and Linguistics for Author Identification, Digital Documents, Digital Signatures
Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Saferstein, R.:Criminalistics. An Introduction to Forensic Science, 5th ed., Prentice Hall, 1998.

2. Saferstein, R.: Handbook of Forensic Science (Vol 1,2,3,).
3. James, S.H. and Nordby, J .J.: Forensic Science: An Introduction to Scientific and Investigative Techniques, CRC Press, 2003 & 2005.

4. Siegel, J. A., Sukoo, R. J, and Knupfer, G. C: Encyclopedia of Forensic Science, Vol I, II and III, Academic Press, 2000. 
5. Morris, R: Forensic Handwriting Identification Fundamental Concepts and Principles, Academic Press, 2000.

6. Huber, Roy, A. and Headrick, A.M.: Handwriting Identification: Facts and Fundamentals, CRC Press, 1999.

7. Osborn, A.S.: The problem of Proof, 2nd ed, Universal Law Publishers, 1998.

8. Thomas, C.C.: Typewriting Identification I.S.Q.D., Billy Prior Bates, 1971.

9. Harrison, W.R.: Suspect Documents: Their Scientific Examination, Universal Law Publisher, 1997.

10. Lerison, J.: Questioned Documents, Academic Press, 2000.

11. Hilton, O.: Scientific Examination of Questioned Documents, Elsevier, 1982.

12. Saferstein, R.: Criminalistics. An Introduction to Forensic Science, 5th ed., Prentice Hall, 1998.

13. Saferstein, R.: Handbook of Forensic Sciences (Vol 1, 2, 3).

14. Kirk, P.: Criminal Investigation, Interscience, 1953.

15. James, S.H. and Nordby, J. J.: Forensic Science: An introduction to Scientific and Investigative Techniques, CRC Press, 2003 & 2005.

16. Siegel, J. A., Sukoo. R.J, and Knupfer, G. C: Encyclopedia of Forensic Science, Vol I, II and II, Academic Press, 2000.

FS 105       

           FORENSIC CHEMISTRY   

 
Credits:3
UNIT-I








                       
Forensic Chemistry
Introduction – Types of Cases / Exhibits – Preliminary Screening, Presumptive Tests (Colour and Spot Tests) – Examination Procedures involving Standard Methods and Instrumental Techniques – Qualitative and Quantitative Forensic Analysis of Inorganic and Organic Materials – Insecticides (Endosulfan, Malathion, Carbaryl) – Metallurgical Analysis (Fe, Cu, Zn, Au, Ag) – Natural Products (Tobacco, Tea, Sugars, Rubber) – Industrial Chemicals: Sulphuric, Nitric and Hydrochloric Acids, Sodium, Potassium Hydroxide, Ammonium Nitrate, Potassium Chlorate –  Organic Solvents like Methanol, Ethanol, Acetone, Chloroform and Ether – Organic Chemicals like Acetanilide, p-Aminophenol, Nitrobenzene etc. with reference to Forensic Samples. 

UNIT-II








                   
Analysis of Petroleum Products, Fire Accelerants, Environmental Pollutants and Trace Evidence 
Distillation and Fractionation – Various Fractions and their uses – Standard Methods of Analysis of Petroleum Products – Analysis of Petroleum Products (Petrol, Diesel, Kerosene, Lubricants, Grease) for Adulteration and Arson Residues – Essential Commodities Act relevant to Petroleum Products
Investigation and Evaluation of Fires – Cause of Fire – Analysis of Arson Residues by Conventional and Instrumental Methods – Examination of Scenes of Fire / Arson – Recognition and Collection of Evidence – Laws related to Fire and Arson
Common Pollutants in Air, Water and Soil and their permissible limits
Cosmetics, Dyes, Trap Related Evidence Materials: Paints, Pigments, Fibers, Oils, Fats, Greases, Industrial Dusts, Chemicals and Plant Materials, Fertilizers, Pesticides, Miscellaneous Chemicals and Industrial Solvents – Cement, Concrete and Mortar Composition – Sampling, Instrumental Methods of Analysis

UNIT-III  








                  
Analysis of Drugs, Narcotics and Beverages
Drugs and Cosmetics Act – Excise Act – NDPS Act and Amendments – Common Terminologies – Sampling and Collection of NDPS Drugs – Relevant Notifications, Labs Authorized to Conduct Examination to Report NDPS Substances

Introduction – Classification of NDPS Drugs / Drugs of Abuse – Drug Abuse – Drugs of Abuse in Sports – Designer Drugs – Club Drugs – Forensic Examination of NDPS – Clandestine Laboratories – Drug Profiling – Drug Addiction and its Problems – NDPS with reference to Opiates, Cannabis, Cocaine, Amphetamines, Benzodiazepines, Di substituted Quinazolones, Barbiturates, Psylocybin, Mescaline and MDMA, Hallucinogens – Ganja, Hashis (Charas), LSD
Composition and Analysis of Alcoholic and Non-Alcoholic Beverages – Country Made Liquor – Illicit Liquor – Medicinal Preparations Containing Alcohol – Common Adulterants and Toxic Substances in Alcoholic Beverages 

UNIT-IV








                  
Analysis of Explosives, Explosive Residues and Chemical Warfare Agents
Explosives and its Composition, Classification and Characteristics – Pyrotechnics, IEDs – Explosion Process and Effects – Approach to Scene of Explosion – Post Blast Explosion Residue Collection – Reconstruction of Sequence of Events – Evaluation and Assessment of Scene of Explosion – Systematic Analysis of Explosives and Explosion Residues such as Country Bomb Compositions, Picric Acid, Gun Powder, Ammonium Nitrate, NG,NC,TNT, PETN, TETRYL, RDX and HMX in the Laboratory using Chemical and Instrumental Techniques – Profiling and Tagging of Explosives – Interpretation of Results – Explosives Act and Explosive Substances Act
Classification, Physical and Chemical Properties of Chemical Warfare Agents – Toxic Effects, Detection and Protection – Metals and Alloys: Composition and Purity – Hall Marking of Precious Metals according to BIS – Trace Element Analysis: Importance in Forensic Science – Comparison of two pieces of Metals, Idols  – Analysis by Chemical / Instrumental Methods
Note: The syllabus shall include seminars and tutorials on the above topics of the paper 

Recommended Books:
1. 1. James, S.H. and Nordby, J.J: Forensic Science: An Introduction to Scientific and Investigative Techniques, 2003.

2. Saferstein, R: Criminalistics – An Introduction to Forensic science, prentice Hall, 1995

3. Sarkar,S: Fuels and Combustion, Orient Longman, 1990

4. Verma,R,M: Analytical Chemistry – Theory and Practice, CBS Pub.,1998

5. Svehla, G.Ed.: Vogel’s Qualitative Inorganic Analysis, Longman, 1998

6. Bassett: Vogel’s Text Book of Quantitative Inorganic Analysis, Longman, 1978

7. Vogel, A.I: Text Book of Practical Organic Chemistry including Qualitative Organic         Analysis, ELBS, 1971.

8. Skoog, D.A., West, D.M. and Holler, F.J: Analytical Chemistry: An Introduction, Saunders College, 1994

9. Siegel, J.A, Saukko, P.J. and Knupfer, G.C: Encyclopedia of Forensic Sciences, Academic Press, 2000.

10. Townsends, A. (Ed): Encyclopedia of Analytical Science, Academic Press, 2005.

11. Beveridge: A: Forensic Investigation of Explosives, Taylor & Francis, 2000.

12. Yallop, H. J: Explosion Investigation, Forensic Science Society & Scottish Academic Press, 1980.

13. Narayanan, T.V: Modern Techniques of Bomb Detection and Disposal, R.A. Security System, 1995.

14. Yinon, J. and Zitrin, S: The Analysis of Explosives, Oxford: Pergamon, 1981.

15. Yinon, J. and Zitrin, S: Modern Method and Applications in Analysis of Explosives, John Wiley, 1993.

16. Moffat, A.C., Osselton, M. D., Widdop, B. and Galichet, L. Y: Clarke’s Analysis of  Drugs and Poisons in Pharmaceuticals, Body Fluids and Post mortem Material, 3rd edn. Pharmaceutical Press, 2004

17. Almirall, J. R. and Furton, K. G: Analysis and Interpretation of Fire Scene Evidence, CRC Press, 2004.

18. Bogusz, M. J: Handbook of Analytical Separations: Vol. 2, Forensic Science, Elsevier, 2000.

19. Dettean, J. D: Kirk’s Fire Investigation, Prentice Hall, 2002.

20. Gough, T. A: The Analysis of Drugs of Abuse, John Wiley, 1991.

21. Saferstein, R: Forensic Science Hand Book, Vol. I,II and III, Prentice Hall

22. N.D.P.S. Act, 1985 with amendments

23. Explosive Act with amendments

24. Explosive Substances Act with amendments

25. Bureau of Indian Standards: Specifications and Methods of Analysis for Alcoholic Beverages.

26. Bureau of Indian Standards: Specifications and Methods of Analysis for Petroleum  products.

27. Working Procedure Manual: Chemistry, Explosive & Narcotics, B.P.R & D, 2000

28. DEA Manual: Analysis of Controlled Substances

29. Wilson and Wilson’s Comprehensive Analytical Chemistry Volumes

30. Standard Methods of Chemical Analysis

31. AOAC: Official Methods of Analysis

32. Indian, British & U.S. Pharmacopoeias

33. Deid, N.N: Fire Investigation: Theory and Practice, Taylor and Francis, 2003

FS 106(P)        


    
PRACTICAL

         

           Credits: 5
CRIME SCENE PROCESSING, FORENSIC FINGERPRINTS, DOCUMENTS AND CHEMISTRY
1. Physical evidence search and identification process – Indoor and outdoor scenes 

2. Taking Plain and Rolled Inked Fingerprints and Identify the Patterns
3. Performing the Ridge Tracing and Ridge Counting
4. Identification of Ridge Characteristics

5. Lifting and Comparison of Finger Prints
6. Identification of Handwriting – General Characteristics, Natural Variations, Fundamental Divergences and Individual Characteristics, Normal / Disguised Handwritings

7. Detection of Forgery including Free Hand and Traced Forgeries

8. Detection of Built-Up Documents (Additions / Alterations / Obliterations in the Documents)
9. Study of the Handwriting of a Person suffering from Illness and Handwritings written on Unusual Surfaces
10. Examination of Mechanical and Chemical use of Erasures on the Documents
11. Examination of Mechanical, Electronic and Digital Typescripts and Printed Matters

12. Examination of Indented Writing

13. Examination of Security Documents – Indian Currency Notes

14. Identification of Writing Ink by Thin Layer Chromatography
15. Examination of Computer Printouts, Photocopies, Fax Copies and Scanned Documents

16. Determination of Relative Age of Documents

17. Examination of Stamp Paper and Lottery Tickets

18. Examination of Travel Documents – Passports and Visas

19. Photography of Water Marks, Wire Marks and Secret Writings
20. Examination of Creases and Folds and Determination of Sequence of Intersecting Strokes

21. Reconstruction and Examination of Torn Documents, Stabilization and Examination of Charred Documents – Case Studies

22. Chemical Tests for Ethanol and Methanol
23. Preparation of Buffers of known pH and known Ionic Strength
24. Acid-Base Volumetric Titrations (Weak Acid vs Strong Base, Weak Base vs Strong Acid)
25. Redox Titrations (Volumetric Cerate and Bromated Titrations)
26. Complexometric Titrations (Volumetric Direct and Back Titrations)
27. Argentometric Titrations

Note: The above experiments may be added, deleted depending upon the time and facility available.

SEMESTER- II

FS 201                             FORENSIC ANALYTICAL CHEMISTRY                             
Credits: 3

UNIT-I








                            
Theoretical Principles of Analytical Chemistry

Scope of Analytical Chemistry – Classification of Analytical Methods: Macro, Semi Micro, Micro and Ultra Micro Analytical Methods – Conventional and Instrumental Methods of Analysis – Comparative, Absolute, Qualitative and Quantitative Methods of Analysis – Law of Mass Action and its Application – Le Chatlier and Braun Principle – Van’t Hoff Reaction Isotherm – Dissociation Theory – Electrolytes and Non Electrolytes – Classification of Acids, Bases and Salts according to their Degree of Dissociation – Dissociation of Acids, Bases and Salts – Dissociation Constants, Common Ion Effect, Solubility Product, Conditions for Precipitation, Order of Precipitation, Factor affecting Precipitation, Diverse Ion Effect – Ionization of Water, pH Value, pOH Value, Relation between pH and pOH, pH Scale – Salt Hydrolysis, Degree of Hydrolysis and Hydrolysis Constant – Buffer Solutions, Buffer Action, Calculation of pH of Buffer Solution, Preparation of Buffer Solutions – Completeness of a Chemical Reaction, Complex Compounds, Oxidation Reduction Reactions, Oxidation-Reduction Potentials
Statistical Errors: Determinate and Non-Determinate Errors, Normal Error Curve, Precision and Accuracy, Significant Tests (T-Test, F-Test, Chi-Square), Significant Figures, Statistical Evaluation of Data Recording
UNIT-II








                              
Inorganic and Organic Spot Tests, Microchemical Tests, Physical Tests 
Organic Reagents in Detection of Inorganic Ions – Oxidizing and Reducing Agents in Organic Chemistry – Qualitative Inorganic Analysis – Group Separations for Cations and Anions – Interfering Radicals – Elemental Analysis of Organic Compounds – Functional Group Analysis – Schemes of Identification of Unknown Solids, Liquids and Gases (Inorganic and Organic) – Confirmation Tests and their Importance – Sensitivity and Limit of Detection – Alternative Methods of Analysis – Physical Separation Methods: Distillation, Extraction, Precipitation, Crystallization, Chromatographic Methods
UNIT-III







      
                  
Volumetric / Titrimetric Methods of Analysis
General Principle – Equivalence Point and End Point – Fundamental Requirements of a Titrimetric Method – Standard Solution – Detection of End Point, Indirect Titrations – Types of Reactions – Calculations in Titrimetry – Aqueous Acid-Base Titrimetry, Acids and Bases, Preparation of Standard Solutions, Primary Standards, Indicators, Theory of pH Indicators, Strong Acid-Strong Base, Weak Acid-Strong Base, Weak Base-Strong Acid and Weak Acid-Weak Base Titrations – Acid-Base Titrimetry in Nonaqueous Solvents – Redox Titrimetry, Oxidation and Reduction, Oxidant and Reduction – Iodimetry and Iodometry – Permanganometry – Dichromatometry – Precipitation Methods – Argentometry – Complexometry – EDTA methods – Instrumental Methods – Automated Volumetric Analysis
UNIT-IV








                   
Gravimetric Methods of Analysis
Digestion of Precipitates – Washing of Precipitates – Drying and Ignition of Precipitates – Thermal Decomposition of Precipitates – Organic Precipitants – Extraction Methods in Gravimetry – Determination of Chloride, Sulphate, Iron, Calcium and Nickel as examples – Factors affecting Gravimetric Analysis – Requirements of Quantitative Separation – Process of Precipitation, Saturated and Supersaturated Solution, Nucleation, Crystal Growth, Conditions of Precipitation, Completeness of Precipitation, Factors Influencing Solubility, Purity of a Precipitate, Adsorption of Ions on Precipitates, Co-precipitation, Occlusion and Post-Precipitation
Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Christian, G.D: Analytical Chemistry, 6th ed., John Wiley, 2004.

2. Vogel, A: Quantitative Organic Analysis, 2d ed., CBS Pub, New Delhi, 1987.

3. Pecsok, R.L, Shields L.D., Cairns, T., Mcwilliam, I.G.: Modern Methods of Chemical Analysis, 2nd ed., John Wiley, 1976.

4. Skoog, D.A., West D.M. and Holler, F.J.: Analytical Chemistry: An introduction, Saunders College, 1994.

5. Harris, Daniel C.: Quantitative Chemical Analysis, 5th ed., W.H. Freeman, 1998.

6. Alexeyev, V.N.: Qualitative Chemical Semimicro Analysis, CBS Pub., New Delhi, 1994.

FS 202


      FORENSIC BIOLOGY
 AND SEROLOGY


Credits: 3

UNIT-I








                  
Botanical Evidence, Diatoms, Pollen Grains, Paper, Pulp etc.
Nature, Location, Importance, Collection and Evaluation of Biological Evidence in Criminal Offences – Various forms of Biological Evidences like Wood, Timber Varieties, Seeds and Leaves –Identification and Matching – Toxic Principles of Plants and their Forensic Significance – Identification of Poisonous Plants and Mushrooms of India
Types of Diatoms – Morphology – Methods of Isolation from Tissues and Bones – Forensic Significance in Drowning Cases
Identification of Pollen Grains – Identification of Starch Grains, Powder, Stains of Spices
Paper Pulp Identification – Isolation and Identification of Microbial Organisms
UNIT II







                              
Hair and Fibres Examination
Examination of Hairs: Structure of Hair, Growth and Chemistry of Hair – Identification and Comparison  of Hair by Microscopic – Chemical, Biochemical and Instrumental Methods – Identification of Animal Hair – Assessment of Age, Sex, Race and Site of Hair – Analysis of Drugs and Elements in Hair – Hair Disease – Hair Transfer, Persistence and Recovery – DNA Typing from Hair 

Examination of Fibres: Classification of Fibres – Identification and Comparison of Fibres by Physical, Chemical, Microscopic, Spectroscopic and Chromatographic Methods – Persistence and Recovery of Fibres – Forensic Significance
Wild Life Forensics and Forensic Entomology
Wild Life Forensics: Importance of Wild Life – Wild Life Protection Act – Endangered Species – CITES – Census of Wildlife Population – Wild Life Crime – Methods of Smuggling and Poaching of Wild Life Artifacts – Crime Scene Search – Criminal Investigation – Determination of Time of Death – Sex Determination from Bones, Identification of Teeth, Claws, Ivory, Horns, Antlers, Furs, Skin, Bite Marks, Pug Marks – Identification of Blood, Excreta and Bones by Biochemical and Immunological Methods
Forensic Entomology: Analyzing Crime Scene for Entomological Evidence – Collection of Climatological Data and Specimen before Body Removal – Common Arthropods found on the Dead Body – Determination of Time of Death – Entomological Succession in case of Buried and Drowned Bodies
UNIT III









         
Forensic Immunology and Serology
Introduction to Immunology – Immune Response: Innate and Acquired Immunity – Antigen, Hapten and Adjuvants – Immunoglobins: Types, Functions, Physico-Chemical Properties – Raising of Antisera – Lectins and Their Forensic Significance 

Forensic Serology
Introduction to Forensic Serology – Nature of Blood – Blood Stain Pattern – Interpretation and Significance – Age of Blood Stains – Collection and Preservation of Blood, Semen, Saliva, Urine, Faeces and Milk Samples – Identification of Biological Stains by Chemical, Biochemical, Crystal-Chromatographic and Spectroscopic Methods – Determination of Origin of Species by Immunological Methods – Methods of Grouping Biological Stains – Secretor and Non-Secretor Status – Identification of Menstrual Blood, Amniotic Fluid and Parturition Stains

UNIT IV








                    
Serogenetic Markers
Introduction of Blood Groups – History, Biochemistry and Genetics of ABO, MN, Rh, Lewis, Lutheran, Kidd, Duffy and P Systems – Serum proteins: Km- Gm- Hp- Gc-Transferrin, LDH, PCE – Cellular Proteins: PGM-AK-ADA-PepA-EsD-GLO-GPT-G6PDHaemoglobin – Variants: Hbf, Hbs, Hbc, HbA – Determination of Sex and Race from Blood – White Blood Group System – HLA and its Forensic Significance

Note: The Syllabus shall include Seminars/ tutorials on the above topics of the paper.

Recommended Books:

1. Robertson, J., ed: Forensic Examination of Fibres. Chichester, West Sussex, England: Ellis Horwood Ltd., 1992.

2. Saferstein, Richard: Criminalistics . An Introduction to Forensic Science,5th ed., Prentice Hall,1998

3. Robertson, J: Forensic Examination of Hair. Taylor and Francis, 1999

4. Saferstein, R: Handbook of Forensic Science(Vol.1,2,3)

5. Eckert: An Introduction to Forensic Science

6. Kirk, P: Criminal Investigation, Interscience, 1953.

7. James, S.H. and Nordby, J.J: Forensic Science: An Introduction to Scientific and Investigative Techniques, CRC Press, 2003 & 2005.

8. Siegel, J.A., Sukoo, R.J, and Knupfer, G.C: Encyclopedia of Forensic Science, Vol. I,II and III, Academic Press,2000.

9. Becker, R.F: Criminal Investigation, Aspen Pub., 2000.

10. Lee, H: Physical Evidence, Elsevier,2000

11. The Wild Life Protection Act, 1972, Universal Law Publishing.

12. Pillay ,V.V: Handbook of Forensic Medicine and Toxicology,12th ed., Paras Publication 2001

13. Smith, D.G.V: A Manual of Forensic Entomology and Death: A Procedural Guide, Joyce’s Publications, 1990.

14. Byrd, J.H. & Castner , J,L: Forensic Entomology – The Utility of Arthropods in Legal Investigation, CRC Press,(2000)

15. Biology Methods Manual, Metropolitan Police Forensic Science Laboratory, London, 1978.

16. Castner James L (Ed.)., Forensic Entomology, CRC Press, 2006.

17. Richard Li, Forensic Biology ,CRC Press, 2008

18. Gunn Allen, Essentials of Forensic Biology; Animals, Plants & Microorganisms in Legal Investigations, J. Wiley, 2006.
FS 203     


   FORENSIC PHYSICS 


   
Credits: 3
UNIT-I









          
Physical Methods of Analysis: Glass and Paint
Physical Properties of the Evidence – Examination of Surface Characteristics – Morphological Features and Other Physical Characteristics such as Weight, Volume, Length, Shape, Size, Density, Birefringence, Design, Pattern etc. – Types of Physical Evidence involving Physical Characteristic Studies: Glass, Soil, Paint, Cement, Drugs, Cosmetics, Confectionaries, Spurious, Adulterated and Counterfeit Articles
Types of Glass and their Composition – forensic Examination of Glass Fractures under different conditions – Determination of Direction of Impact Cone: Fracture, Rib Marks, Hackle Marks – Backward Fragmentation – Color and Fluorescence – Physical Matching – Density Comparison – Physical Measurements – Refractive Index by Refractometer – Elemental Analysis – Interpretation of Glass Evidence – Comparison of Glass Pieces by Flotation Method – Determination of Refractive Index of Glass and Liquids – Comparison of Broken Glass Bangles – Physical Matching of Broken Pieces of Different Objects
Paints: Types and their Composition – Macroscopic and Microscopic Studies – Pigment Distribution –  Micro-Chemical Analysis – Solubility Test – Pyrolysis Chromatographic Techniques – Thin Layer Chromatography – Colorimetry – IR Spectroscopy and X-Ray Diffraction –  Elemental Analysis – Interpretation of Paint Evidence
UNIT-II








                   
Forensic Geology, Soil Analysis and Gemology 
Application of Geological Data and Techniques in Forensic – Study of Rocks, Sediments, Soils, Dust in the Footwear, Clothing, Vehicles, Flooring, Digging Implements, Washing Machine Filters, Firearms and Knives, Tapings of the Skin, Fingernail Scrapings, Washings from Hair, Nasal Passages, Trachea and Lungs, Contents of the Gastro Intestinal Tracks and Fecal Materials – Geographical Origin of Unidentified Human Remains 
Soil, Dirt, Debris etc.: Types, Composition and Color of Soil – Particles Size Distribution – Turbidity Test – Microscopic Examination – Density Gradient Analysis – Ignition Loss – Differential Thermal Analysis – Elemental Analysis – Density Gradient Analysis – Interpretation of Soil Evidence 

Examination of Gems, Diamonds and Precious and Semi Precious Stones to Identify their Authenticity and Quality – Physical Methods – Optical Methods – Fluorescence Techniques – Spectroscopic Techniques – X-Ray Diffraction Studies      
UNIT-III 









         
Microscopic Analysis of Tool Marks ,Trace Evidence and Impressions 

Microscopy – Simple and Compound Microscope – Comparison Microscope, Phase Contrast Microscope, Stereoscopic Microscope, Polarizing Microscope, Florescent Microscope and Infrared Microscope – SEM and TEM 
Tool marks and Restoration of Erased / Obliterated Tool Marks – Types of Tool Marks – Compression Marks, Striated Marks, Combination of Compression and Striated Marks, Repeated Marks – Class Characteristics and Individual Characteristics – Tracing and Lifting of Marks – Photographic Examination of Tool Marks and Cut Marks on Cloths and Walls etc. – Comparison of Tool Marks
Methods of Restoration of Cast, Punched, Engraved Marks – Recording of Restored Marks – Restoration of Marks on Wood, Leather, Polymer etc. – Restoration of Erased Number Marks – Comparison of Strings / Thread / Ropes
UNIT-IV 









        
Examination of Spurious Articles under Violation of Trade Marks and Copyright Act
Forensic Examination of Suspected, Imitation and Duplicate Articles under Violation of Trademark, Copyright, ISO and Other Acts by Physical Methods – Examination of Gold and Platinum Jewellery for Genuineness – Detection of Fraudulent Antiques – Metallurgical Testing for Authenticity of Gold, Silver and Precious Materials – Identification of Diamond, Precious and Semi Precious Stones – Examination of Logos on Printed Labels, Covers, Cartons, Boxes, Bags and Containers including items contained in them such as Soaps, Liquors, Detergents, Automobile Spare Parts, Electrical Switches, Cables and Appliances and Other Manufactured and Handcrafted Products to match with the Standard Specifications
Note: The syllabus shall include seminars and tutorials on the above topic of paper.

Recommended Books:

1. Atkins, P.W. : Physical Chemistry, 6th edn., Oxford University Press, 1998

2. Fifield, F.W. and Kealy, D.: Principles and practice of Analytical Chemistry, 5th edn. Blackwell Science, 2000.

3. Christian, G.D.: Analytical Chemistry, 6th edn., John Wiley, 2004

4. Silverstein, R.M., and Webster, F.X.: Spectroscopic Identification of Organic Compounds, 6th edn., Wiley, 1997.

5. Svehla, G.: Vogel’s Qualitative Inorganic analysis, Longman, 1998.

6. Nad, A.K., Mahapatra, B. and Ghoshal, A.: An Advanced Course in Practical Chemistry, New Central Book Agency, 2000.

7. Jeffery, G. H., Bassett,J, Mendham, J, Denny, R.C.: Vogel’s Text Book of Quantitative Chemical Analysis

8. Kealey, D. and Haines, P.J.: Analytical Chemistry, Bios Scientific/ Viva Books, 2002.

9. Harris, D.C.: Quantitative Chemical Analysi , 5th edn., Freeman,1999.

10.  Townsends Allen (ed.): Encyclopedia of Analytical Science, Academic Press, 1995.

11.  Saferstein, R., Criminalistics. An Introduction to Forensic Science, 5th ed., Prentice Hall, 1998.

12. Saferstein, R., Handbook of Forensic Science (Vol. 1, 2, 3).

13. Siegel, J.A., Sukoo, R.J, and Knupfer, G.C: Encyclopedia of Forensic Science, Vol. I,II,III, Academic Press 2000.

14. Hara, C.E.O.,& Osterburg ,J.W., An Introduction to Criminalistics Indiana University Press,(1972).

15. Caddy B, Forensic examination of Glass & Paints, Analysis and Interpretation ISBN (2001).

16. Kirk P: Criminal investigation, Interscience, 1953.

FS 204                           

 FORENSIC BALLISTICS                         

Credits: 3
UNIT I 









        
Introduction to Firearms
History and Background – Classification and Characteristics – Various Component of Firearms – Smooth Bore and Rifled Firearms  – Rifling and its Significance – Various Class Characteristics – Purpose of Rifling – Types of Rifling  – Methods to Produce Rifling – Trigger and Firing Mechanism – Cartridge: Firing Mechanism, Projectile Velocity Determination, Theory of Recoil, Methods for Measurement of Recoil – Techniques of Dismantling / Assembling of Firearm – Identification of Origin of Firearm, Improvised / Country-Made / Imitative Firearms and their Constructional Features – Blood Spatter and Stains at Shooting Scenes  

Principles and Practice of Identification of Firearms – Ammunition and their Components – Different Types of Marks produced during firing process on Cartridge: Firing Pin Marks, Breech Face Marks, Chamber Marks, Extractor and Ejector Marks Band on Bullet, Number/Direction of Lands and Grooves, Striation Marks on Lands and Grooves – Identification of Various Parts of Firearms – Techniques for Obtaining Test Material from Various Types of Weapons and their linkage with Fired Ammunition: Class and Individual Characteristics, Determination of Range of Fire, Burning, Scorching, Blackening, Tattooing and Metal Fouling Shots Dispersion, Stereo and Comparison Microscopy – Automatic Bullet  – Cartridge Identification System – IBIS (Integrated Ballistics Identification System), Automated Computer System – Firearms linked with Cartridge Cases, Bullets, Trace Evidence – NIBIN 
UNIT II 









         
Types of Ammunition
Classification and Constructional Features of Different Types of Cartridges – Types of Primers and Priming Composition – Propellants and their Compositions – Velocity and Pressure Characteristics under different conditions – Various Types of Bullets and their Compositional Aspects – Latest Trends in their Manufacturing and Design Projectile – Identification of Origin, Improvised Ammunition and Safety Aspects for Handling Firearm and Ammunition 

UNIT III  









         
Internal, External and Terminal Ballistics
Definition – Ignition of Propellants – Shape and Size of Propellants – Manner of Burning – Various Factors affecting Internal Ballistics: Lock Time, Ignition Time, Barrel Time, Erosion, Corrosion and Gas Cutting – Equation of Motion of Projectile, Principal Problems of Exterior Ballistics, Vacuum Trajectory, Effect of Air Resistance on Trajectory, Base Drag, Yaw, Shape of Projectile and Stability, Trajectory Computation, Ballistics Coefficient and Limiting Velocity, Ballistics Tables, Measurements of Trajectory Parameters – Introduction to Automated System of Trajectory Computation and Automated Management of Ballistics Data 

Effects of Projectile on hitting the Target: Function of Bullet Shape, Striking Velocity, Striking Angle and Nature of Target – Tumbling of Bullets, Effects of Instability of Bullets, Effects of Intermediate Targets and Influence of Range
Temporary and Permanent Cavities – Ricochet and its effects – Stopping Power – Wound Ballistics, Threshold Velocity for Penetration of Skin/Flesh/Bones – Preparation of Gel Blocks, Penetrative in Gel Block and other Targets – Nature of Wounds of Entry, Exit, Initial with Various Ranges and Velocities with Various Types of Projectiles – Explosive Wounds – Evaluation of Injuries caused due to Shot-Gun, Rifle, Handguns and Country Made Firearms
Methods of Measurements of Wound Ballistics Parameters, Post-Mortem and Anti- Mortem Firearm Injuries

UNIT IV 









          
Gunshot Residues (GSR)
Mechanism of Formation of GSR – Source and Collection – Spot Test, Chemical Test – Identification of Shooter – Instrumental Methods of GSR Analysis, GSR distribution, Time Offering Different Method Employed and their Limitations – Management and Reconstruction of Crime Scene: Suicide, Murder and Accidental, Self Defense and Encounter Cases – Photography and Sketching of Crime Scene – Basic Ballistics Facts and Lab Reports – Explosive Act – Report Writing and Court Findings.
Note:  The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Mathews, H.J. & Thomas, C.C.: Firerms Identification(Vol.1,2,3), Springfield,(1973)

2. Hatcher, Jury & Weller: Fireams Investigation, Identification and Evidence, Stackpole         Books,(1977)

3. Heard, B.J.: Handbook of Firearms and Ballistics, John Wiley & Sons,(1997)

4. Warlow, T.A.: Firearms: The Law and Forensic Ballistics, Taylor & Francis,(1996)

5. Johari, M..: Identification of Firearms, Ammunition and Firearm Injuries; BPR&D, (1980)

6. Sellier, K.G. et. Al.: Wound Ballistics and the scientific Background, Elsevier,(1994)

7. Jahne, B.: Digital Image Processing, Heidelberg Springer (1996)

8. Jacobson, B.H.E., Sidney, R.G, Attridge, G.: The Manual of Photography, focal Press, (1998)

9. Horeustein, H.: Color Photography; A Working Manual, Little Brown Company, (1995)

10. Red Sicker, D.R.: The Practical Methodology of Forensic Photography, CRS Press, (1994)

11. Brain J.H.: Handbook of Firearms and Ballistics, John Wiley

12. Sharma B.R.: Fire arms in Criminal Investigation and Trials, 3rd ed. Universal (2002)

13. Kumar K.: Forensic Ballistics in Criminal Justice, Eastern Book Co (1987)

FS 205                  
        
      FORENSIC MEDICINE – I                             

 Credits: 3
UNIT-I









        
Introduction and Scope of Forensic Medicine
Elements of Human Anatomy and Physiology – Terminology – Structure of the Body – Human Skeleton, Vital Systems of the Body: Circulatory, Digestive, Respiratory, Nervous, Endocrine, Excretory and Reproductive Systems

Body Tissues: Epithelia and Glands, Connective Tissues, Bone Tissue, Skin and its Appendages, Structure of Hair and Hair Follicle, Muscle and Nerves

UNIT-II









       
Identification of Living and Dead
Postmortem Examination (Autopsy) – Dying Declaration – Death: Definition, Types: Somatic, Cellular and Brain Death, Sudden, Natural and Unnatural Death – External Examinations, Internal Examinations – Postmortem Changes and their importance in Determination of Time after Death – Medico-Legal Aspects of Death

UNIT-III









   
Medico-Legal Aspects of Wounds and Injuries  
Wounds: Lacerations, Incised Wounds, Chop Wound, Stab Wounds – Distinction among Wound, Injury, Fracture and Hurt

Classification of Injuries: Mechanical and Thermal, Cold, Electrical, Chemical and Radiation Injuries – Abrasions and Bruises – Firearm Injuries – Regional Injuries (Head, Skull, Brain, Facial, Throat, Spine, Chest, Limb) – Genital Injuries – Medico-Legal Aspects of Injuries – Burns Injuries – Traffic Injuries (Motor-Vehicular, Railway, Air-Craft) – Blast Injuries

UNIT-IV








    
         
Forensic Pathology
Histopathological and Biochemical Changes of Tissues in Various Types of Death – Preservation of Pathological Evidence

Forensic Osteology and Odontology – Terminology associated with Gross Morphology of Bone – Terminology association with Human Dentition, Structure, Growth and Age of Tooth – Skeletal Age – Techniques of Identifying Skeletal Remains – Skeletal Trauma and Identifying Skeletal Pathology – Anti-Mortem, Peri-Mortem and Post-Mortem Trauma and Pseudo Trauma

Note: The Syllabus shall include seminar/ Tutorials based on above topics of the paper

Recommended Books:
1. Pillay, V.V.: Handbook of Forensic Medicine and Toxicology, 12th edn, Pars S. Publication 2001

2. Mc Clintic J Robert: Basic anatomy and physiology of human body; Wiley R sons, 1980

3. Simpson K: Forensic Meicine, 8th ed, ELBS, London, 1979

4. Williams P.L and Warwick. R: Gray’s Anatomy, Charchill Livingston

5. S. Wright: Applied physiology, Oxford University Press, 1961

6. H.D. Singh: Basic Human Physiology;  S-Chand R Company Ltd, 2007

7. Harvey, Warren: Dental identification and forensic, Henry Kimpson Publishers, 1976

8. Marion, K W.: Human skeleton in Forensic Medicine, Charles C Thomas, 1986

9. K.J. Reich; Forensic Osteology: Advances in the identification of Human remains, Charles C Thomos, 1986

10.  Joseph, J: Human Osteology, Jaypee Brothers, 1996

FS 206(P) 
          
                    
           PRACTICAL                       


    Credits:5
FORENSIC CHEMISTRY / BIOLOGY / PHYSICS /

BALLISTICS AND FORENSIC MEDICINE
1. Determination of species of origin of blood, semen and saliva.

2. Examination of blood stains: physical and chemical tests, spectroscopic examination.

3. Menstrual blood and its examination by microscopic and electrophoretic methods.

4. Examination of seminal stains: crystal tests/ chemical/ biochemical/ microscopical and electro immune diffusion tests.

5. Examination of saliva and its stains – microscopical and chemical tests.

6. Examination of urine stains.

7. Faecal stain: chemical and microscopical examination, testing of urine and sweat.

8. ABO and Rh grouping of blood stains.

9. Experiments on electrophoresis of serum proteins HP, Tf, C3, Bf, gc etc and red cell isozymes viz. PGM, GLO, ESD, EAP, ADK, AK.

10. Experiment on UV Absorption of Dyes / Drugs

11. Experiment on IR Spectra of Drugs / Paints

12. Experiment on GC Analysis of Alcohol and Denatured Spirit

13. Experiment on Electrophoretic Analysis of Biological Substances

14. Determination of Organic Na2CO3 and NaHCO3 in Soap

15. Determination of Organic Compounds by Visible Spectrophotometry

16. Conductometric and pH-metric Titration 
17. Potentiometric Titration of a mixture of Halides

18. Potentiometric Titration of Oxalic Acid with standard Ce(IV) Solution

19. Morphological and Microscopic Examination of Hair

20. Identification of Human Bones and Determination of their sides

21. Determination of Age from Skull and Teeth and Determination of Sex from Skull and Pelvis

22. Stature Estimation from Long Bones

23. Preliminary Tests for Explosives

24. Thin Layer Chromatography of Drugs

25. Thin Layer Chromatography of Pesticides

26. Analysis of Residue Material in Fire and Arson Cases by Thin Layer Chromatography, UV, Spectrophotometry and Gas Chromatography 
27. Comparison of Fibers by Chemical analysis, TLC / HPLC / FTIR

28. Detection of Adulteration in Oils / Fats by Chemical Analysis – TLC and HPLC
29. Detection and Identification of Phenolphthalein and other constituents in trap cases by Color Test, TLC and UV-Vis Spectrophotometry

30. Determination of Refractive Index of Glass and Liquids

31. Restoration of Erased Identification Marks

32. Examination of Counterfeit Currency

33. Comparison of Tool Marks

34. Soil Comparison by Density Gradient Methods

35. Development of Latent Fingerprints with Powder / Chemical Methods
36. Identification of Human and Animal Hair

37. Application of Forensic Stylistics in Personal Identification

38. Analysis of Dyes on Fiber and Hair by Thin Layer Chromatography
39. Morphological and Microscopic Examination of Fibers (Plants / Man-Made) 

40. Identification of Diatoms / Pollen Grains / Starch Granules

41. Section Cutting of Plant Materials and their examination
42. Lifting of gunshot residues on shooter’s hand.

43. To identify whether firearms are country made or factory made.

44. Identification of various components of firearms.

45. Collection of evidence in case of rape and murder.

46. Collection of clues in case of hit and run accident.

47. To perform chemical tests for powder residues (Walker’s Test) around gunshot notes in hard targets and fabrics.

48. To perform spot test around holes suspected to have been caused by passage of  jacketted / non-jacketted  projectiles.

49. To perform chemical tests for firearm discharge residues.

50. TLC/HPTLC/IR of propellants loaded in shotgun, rifle and handgun cartridge.

51. Experiment on GC/ HPLC analysis of propellants.

52. Identification of shooter: gun-shot residue analysis by AAS.

53. Identification of suspended gun-shot holes in garments, walls, furniture etc by AAS.
54. Practical demonstration of postpartum changes after death to determine time since death

55. Practical demonstration of injuries to determine the cause of wounds and weapons responsible 

56. Comparison of component of cosmetic stain from crime scene and suspect clothings by UV/FTIR.

57. Linkage of evidence cartridge / bullets with suspended firearms - examination under comparison microscope.

58. Reconstruction of sequence of events in crime involving firearms.

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

Note: The above experiments may be added or deleted depending upon the time and facility available.

SEMESTER- III

 FS 301                                    FORENSIC INSTRUMENTATION              

  Credits: 3
UNIT I








       
         
Instrumental Techniques – Atomic Spectrometry

Introduction to Instrumental Measurements – Signal to Noise Ratio – Sensitivity and Detection Limit, Sources of Noise – Evaluation and Measurement – Accuracy, Precision and Instrument Calibration
Spectrometric Methods – General Properties of Electromagnetic Radiation – Wave and Quantum Mechanical Properties of Radiation – Optical Atomic Spectra: Principle,  Instrumentation, Techniques  – Forensic Applications of Atomic Absorption and Atomic Fluorescence Spectrometry – Atomic Emission Spectrometry, Atomic Mass Spectrometry,  Atomic X-ray Spectrometry 
UNIT II








                 
Molecular Spectroscopy
UV-Visible Molecular Absorption Spectrometry – Measurement of Transmittance and Absorbance – Beer’s Law, Instrumentation of UV-Visible Molecular Absorption Spectrometry – Molar Absorptivity, Absorbing species, Application to Qualitative and Quantitative Analysis – Photometric Titrations – Photo Acoustic Spectroscopy – Molecular Luminescence Spectrometry – Theory of Fluorescence and Phosphorescence Measurements – Application of Photoluminescence – Chemiluminesence
Infrared Spectrometry: Theory and Instrumentation – Dispersive and FT Instruments: Technique and Applications, Mid IR Absorption, Mid IR Reflection and Photo Acoustic IR Spectrometry – Near and Far IR Spectrometry – IR Micro Spectrometry – Forensic Applications of IR Spectrometric Methods

Nuclear Magnetic Resonance Spectrometry: Principles, Instrumentation, Techniques and Forensic Applications
Raman Spectroscopy: Theory, Instrumentation, Techniques (including basics of Surface Enhanced Raman Resonance Spectroscopy) and Forensic Applications
UNIT III








                    
Chromatographic Techniques
Introduction – History of Chromatography – Theoretical Principles of Chromatography – Classification of Chromatographic Methods – Adsorption and Partition Chromatography – Principles, Instrumentation, Techniques and Applications of Thin Layer and High Performance Thin Layer Chromatography
Gas Chromatography: Instrumentation, Detectors, Adsorption, Partition, Gas-Solid, Gas–Liquid Chromatography, Isothermal, Linear Temperature Programming, Chiral, Pyrolysis and Derivatization Chromatography – Columns and Stationary Phases, Column Efficiency – Method Development and Forensic Applications of Gas Chromatography

High Performance Liquid Chromatography: Instrumentation, Detectors, Columns and Stationary Phases, Isocratic, Gradient, Adsorption, Partition, Ion and Derivatization Chromatography – Method Development – Applications of Liquid Chromatography

Super Critical Fluid Chromatography: Properties of Super Critical Fluids, Instrumentation, Columns and Applications
Capillary Electrophoresis: Principles, Instrumentation, Techniques and Applications
UNIT IV 







                                  
Molecular Mass Spectrometry and Other Techniques  
Molecular Mass Spectra – Ion Sources – Mass Spectrometers – Qualitative and Quantitative Applications of Molecular Mass Spectrometry – Interpretation of Mass Spectra – Hyphenated Techniques: Principle, Instrumentation, Techniques and Applications of GC-FTIR, GC-MS, LC-MS, MS-MS and their Applications
Thermal Methods: Principles, Instrumentation, Techniques and Applications of Thermo-Gravimetric Methods – Differential Thermal Analysis – Differential Scanning Calorimetry
Radiochemical Methods: Radioactive Isotopes, Principles, Instrumentation, Techniques and Application of Neutron Activation Analysis and Isotope Dilution Methods
Electrochemical Techniques: Introduction, Instrumentation, Techniques and Application of Potentiometry, Ion-Selective Electrodes, Coulometry, Polarography, Biosensors and Stripping Voltammetry 
Immuno-Chemical Techniques: General Principles, Production of Antibodies, Gel-Immuno Diffusion, Immuno Electrophoresis, RIA, ELISA, Fluorescence-Immuno Assay
X-Ray Techniques: Introduction, Properties of X-Ray, X-Ray Diffraction and X-Ray Fluorescence Techniques, ESCA and Auger Spectroscopy
Note: The syllabus shall include seminar and tutorials on the above topics of the paper.

Recommended Books:
1. Atkins, P.W.: Physical chemistry, 6th edn, Oxford University Press, 1998.

2. Fifield, F.W and Kealy,D. :Principles and practice of Analytical Chemistry,5th edn, Blackwell Science, 2000.

3. Skoog, D.A., Holler,J.F., and Neiman, T.A: Principles of Instrumental Analysis, Thomson, 1997.

4. Willard, H.H., Merritt, L.L.Jr.,Dean, J.A.and Settle,F.A.Jr.: Instrumental Methods of Analysis, 7th,edn,Wordsworth,1998.

5. Kealey.D. and Haines, P.J.: Analytical Chemistry, Bios Scientific/viva books, 2002.

6. Settle, F.A.: Hand Book of Instrumental Techniques for Analytical chemistry, Prentice Hall, 1997.

7. Harris, D.C.: Quantitative chemical Analysis, 5thedn, Freeman, 1999.

8. Haswell, S.J.: Atomic Absorption Spectrometry, Elsevier, 1992.

9. Christian, G.D.: Analytical Chemistry, 6th edn, John Wiley, 2004.

10. Silverstein, R.M., and Webster, F.X.: Spectrometric Identification of Organic Compounds, 6th edn, Wiley 1997.

11. Svehla, G,: Vogel’s Qualitative Inorganic analysis, Longman,1998.

12. Haines, P.J.: Thermal Methods of Analysis-Applications and Problems, Blackie, 1995.

13. Nad, A.K., Mahapatra, B. and Ghonsal, A.: An Advanced Course in Practical chemistry, New Central Book Agency, 2000.

14. Chatwal, G.R. and Anand, S.: Instrumental methods of chemical analysis.

15. Jeffery, G.H. Bassett, J, Mendham, J, Denny, R.C: Vogel’s Text book of Quantitative chemical analysis.

16. Lajunan, L.H.J.:  Spectrochemical analysis by Atomic Absorption and Emission.

17. Verma, R.M.: Analytical Chemistry, Theory and practice,3rd edn,CBS, 1994

18. Sharma,B.K.: Instrumental Methods of chemical analysis.

19. Alexeyev,V: Quantitative analysis Mir/CBS 1994

20. Sane,R.Tand Ghadage, J.K: Thermal analysis, Theory and applications, Quest pub, Mumbai, 1997.

21. Townsends Allen(ed.): Encyclopedia of analytical science, Academic Press, 1995

FS - 302                FORENSIC DNA FINGERPRINTING                

Credits: 3                                            
UNIT I








                      
Introduction to DNA 
Introduction, History of DNA – Introduction to Human Genetics – Physical Basis of Hereditary – Alleles – Population Genetics – Molecular Biology of DNA, Variation, Enzymes – Collections and Preservation of Physical Evidence for DNA Typing – Forensic DNA Analysis: Introduction, Determination of Quality and Quantity of DNA-RFLP Analysis – PCR Amplification – Analysis of PCR Product.

UNIT II

DNA Separation
Slab Gel and Capillary Electrophoresis, DNA detection, Fluorescent Dyes and Silver Staining – Instrumentation for STR Typing, STR Genotyping, Sequence Polymorphism (Amplitype PM, DQA1, Mitochondrial DNA), Length Polymorphism (DIS80, STRs, Gender identification), Automated Analysis System – Applications of DNA Profiling – Legal Standards for Admissibility of DNA Profiling – Future Technologies: DNA Chips, SNPS, DNA Cloning

UNIT III









          
Interpretation of DNA Typing Results
Introduction to Complicating Factors – Multiple Contributors, Degradation, Extraneous Substance – System Specific Interpretational Issues – Multibanded Patterns, Single Banded Patterns (RFLP) – Nuclear DNA, Mitochondrial DNA.

UNIT IV

DNA Database
Determination of Genetic Concordance – Evaluation of Results, Bays Theorem, Hardy Weinberg Law, Frequency Estimate Calculations, Population Sub Structure, Likelihood Rations – Introduction to Bioinformatics, Genomics and Proteomics – DNA Databank, Certification Accreditation

Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Saferstein, R.: Criminalistics. An Introduction to Forensic Science, 5th ed., Prentice Hall, 1998

2.  Saferstein, R.: Handbook of Forensic Science (Vol 1,2,3)

3. Kirk, P.: Criminal Investigation, Interscience, 1953

4. James, S.H. and Nordby, J.J.: Forensic Science: An Introduction to Scientific and Investigative Techniques, CRC Press, 2003 & 2005

5. Siegel, J.A., Sukoo, R.J, and Knupfer, G.C: Encylopedia of Forensic Science, Vol I, II and III, Acaademic Press, 2000.

6. Rudin, N., Inman. K.: An Introduction to Forensic DNA Analysis, 2nd ed., CRC Press (2002)

7. Gardner, E.J.,: Human Heredity, John Wiley & Sons(1983)

8. Krawczak, M. & Schmidtke, J.: DNA  Fingerprinting, BioScientific(1994) 

9. Epplen J.T., Lubjuhin, T.: DNA Profiling & DNA Fingerprinting, Birkhauser Verlag, (1995)

10. Malhotra, K.C.: Statistical Methods in Human Population Genetics, ISI, (1988)

11. Kirby, L.T.: DNA Fingerprinting, An Introduction, W.H. Freeman& Co., (1990)

12. Simon, E.:  DNA Profiling, Principles, Pitfalls and Potential, Harwood Academic Publishers, (1993)

13. Burns, G.V.: The Science of Genetics: An Introduction to Heredity, Macmillan, (1980)

14. Clifford, B.J.: The Examination and Typing of Bloodstains in the Crime Laboratory, US Court Printing Press (1971)

15. Gaensslen, R.E.: Sourcebook in Forensic Serology, Immunology and Biochemistry, US Govt. Printing Press, (1983) 

16. Lydyard, P.M., Whelan, A. & Fanger, M.W.: Instant Notes in Immunology, 1st ed, Viva Books Pvt. Medicine, CRC Press,(2000)

17. Turner, P.C., Mclennan, A.G., Bates, A.D. & White, M.R.H.: Instant notes in Molecular Biology, 2nd ed, Viva Books Pvt. Ltd., (2001)

18. Winter, P.C.Hickey, G.I.,& Fletcher, H.L.: Instant Notes in Genetics, Viva Books, Pvt. Ltd.(1999)

19. Rashidi, H.H.& Buehler, L.K.: Bioinformatics Basics: Applications in Biologcl Sciences and 

20. Jambeck, P.& Gibas, C.: An Introduction to Software Tools for Biological Applications

21. Gibas, C and Jambeck, P: Developing Bioinformatics Computer Skills, 1st ed, (O Reilly) Shroff Publishers,(2001) 

22. Misner, S and Krawetz, S.A: Bioinformatics- Methods and Protocols, Humana Press, 2000.

23. Butler John M : Forensic DNA Typing, 2nd ed.

24. Clifford, B.J.: The Examination and Typing of Bloodstains in the Crime Laboratory, US Court Printing Press,(1983)

FS - 303           

      FORENSIC MEDICINE -II                       

   Credits: 3
UNIT-I









        
Crime Scene Examination for investigation of dead

Preliminary Steps – Examination of the Scene of Crime – Examination of the Scene in Mass Disasters – Medico-Legal Aspect of Death – Causes of Different Modes of Death – Primary Modes of Death, Sudden Death, Trauma and Natural Diseases – Obscure Causes of Death – Negative Autopsies – Medical Terminology (examples with prefixes and suffixes)
Examination of Decomposed, Mutilated and Burnt Bodies – Asphyxial Death – Drowning, Starvation, Lightning, Hanging, Strangulation and Throttling

UNIT-II









         
Sexual Offenses
Rape, Unnatural Sexual Offenses, Other Offenses [Incest, Tribadism (Lesbianism), Indecent Assault] – Guidelines of the Examination of the Accused in Rape – Medico-Legal Aspects of Rape Cases – Guidelines for the Examination of Rape Victim – Other Aspects of Medical Examination: Sexual Capacity of the Accused, Age Determination of the Victim – Abortion, Infanticide

UNIT-III









          
Forensic Odontology

Introduction to Anatomical Terminology – Head and Neck Bones – Cranial Cavity – Triangles of the Neck – Tempo Mandibular Joint – Walls of Nasal Cavity – Palate – Oral Cavity – Osteology – Foetal Skull, Adult Skull – Individual bones of Skull – Hyoid Bone and Cervical Vertebrae – Embryology – Histology. History, Scope and Development – Role of Forensic Anthropologist – Collection and Preservation of Evidences – Human Osteology – Determination of Age, Sex and Stature – Determination of Personal Identity by Superimposition Technique, Video Image Analysis, Facial Reconstruction, Exhumation – Legal Provisions and Tools Involved  – Pathology of Bones and its importance in Identification – Identification of Burnt Bones, Skeletal Remains in Accidents, Crimes and Mass Disaster
UNIT-IV









        
Forensic Psychiatry
Classification of Mental Disorders – Feigned Mental Illness – Legal Aspects – Criminary Responsibility – Expert Testimony – Evidentiary Issues – Confidentiality and Privilege Informed Consent and Malpractice – Juvenile Forensics and Children Right to Treatment 
Note: The syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Sharma B. R : Forensic science in criminal investigation and triads, 2003

2. James P. J : Encyclopedia of forensic and legal medicine , Elsevier , 2005

3. Pillay,V.V : Handbook of forensic medicine and toxicology , 12th edn , Paras  Publication , 2001

4. Modi , J. P : Text book of medical jurisprudence and toxicology , M.M Tripathi press ltd, Allahabad , 2001

5. Simpson K : Forensic medicine , 8th edn , ELBS , London , 1979
FS 304                       FORENSIC PSYCHOLOGY ( LIE DETECTOR), FORENSIC 

                                   LINGUISTICS AND FORENSIC ARCHAEOLOGY          
Credits: 3
UNIT I









          
Introduction to Forensic Psychology
Nature of Forensic Psychology - Historical Overview - Relation to Mental Health - Social Science and Law - Role of Forensic Psychologist
Police psychology – Interrogations – Interpreting Information, Developing Effective Interviewing Skills, Interviewing Children, Women and older persons– Confessions, False confessions – Eyewitness Testimony – Errors and Methods for Enhancing Reliability – Older persons and Children as Witness

Psychological Investigation of Crime 

Understanding the Psychology of Crime – Moral Development and Development Theories of Crime – Psychobiological Basis of Crime – Victim Psychology, Mental Deficiency and Crime – Criminal Personality: Antisocial Personality, Psychopath and Sociopath, Stalker and Serial offenders, Sex Offenders: Rapist and Pedophiles

UNIT-II









          
Scientific Methods of Lie detection

Current Research in Polygraph / Lie-detectors – Guideline for successful detection of lies using Polygraph (Lie Detection / Truth Verification) Examination – Results obtained in Polygrams: Recording, Analysis and Interpretation – Legal and Ethical Aspects of Polygraph – Others Methods of Lie-Detection under Research Stage 

Psychological basis and investigation of Crime

Hypnosis – Behavioral Analysis– Personality Profiling – Assessment of Competency and Sanity-Psychosocial factors responsible for crime.
UNIT-III
Introduction to Linguistics

Basic units of linguistics: Phonology, Morphology, Syntax, Semantics and Pragmatics. Application of linguistic knowledge, methods and insights to the forensic context of law, language, crime investigation, trial, and judicial procedures. 

Voice Identification / Forensic Phonetics
Voice Production Theory, Vocal Anatomy, Speech Signal Processing and Pattern Recognition – Basic Factor of Sound in Speech Acoustic – Characteristics of Speech Signal, Fourier Analysis, Frequency and Time Domain Representation of Speech Signal – Analogue to Digital Signal and Conversion – Fast Fourier Transform, Quantization, Digitization and Speech Enhancement – Tape Authentication: Analysis of Audio and Video Signal for Authenticity – Introduction to the Technique of Pattern Recognition and Comparison

Author Identification / Forensic Stylistics
Comparison of a Particular Text with the known Writing Samples of Suspect – Discourse Analysis: Analyzing the Structure of a Writing or Utterance (often covertly recorded) – Dialectology: Determination of the Dialect of a Language a person speaks vis-à-vis Incriminating Tape Recording – Linguistic Origin: Analysis of Person’s Native Language – Analysis of Linguistic Veracity – Emergency Operator’s Ability to extract Threatening Linguistic Information from an Emergency Call – Ransom Demands or Threat Communication: Identification between Genuine and False Threats – Suicide Letters: Credibility of a Suicide Note in making a definite unequivocal proposition – Death Row Statements: Admit the crime and deny the crime while leaving the witness with an impression of innocence honesty and forthrightness – Linguistic Proficiency: Whether a suspect understand police caution
Linguistic Finger Printing
Concept that differentiate people involving in collection of markers which stamps a speaker / writer as unique, Similar to fingerprint – Methods of Linguistic Fingerprinting: Idiolect, Impressions such as Signature Identification and Detection of Plagiarism

Forensic Transcription
Written Documents vis-à-vis Video / Audio Records – Mistakes and Errors which break the rules of the standard language – Conversational Rules of the Standard Language Registration

UNIT-IV

Forensic Archeology 

Theories of Archeology – Study of Past Human Activity, Excavation and Analysis of Recovered Artifacts, Compilation of Picture of Human Interactions, Motivations and Sequence of Events, Location of Clandestine Graves, Methods of Excavations and Outdoor Scene Processing, Location and Remains 
Recommended Books:

1. Badwin J and French J.: Forensic phonetics, London: Pinter, 1990

2. Biber D.: Variation across Speech and writing, Cambridge: CUP, 1988

3. Biber D.: Dimensions of Register variation: a cross-Linguistic Comparison, Cambridge: CUP, 1995

4. Coulthard, R.M., Forensic discourse analysis, in R M Coulthard (ed), Advances in spoken Discourse Analysis, London: Routledge, 242-57

5. French J.P., An overview of forensic phonetics, Forensic Linguistics: International Journal of speech, Language and the law, 1,11, 169-181

6. Gibbons J(ed): Language and the law, London: Longman,1994

7. Mc Menamin G, Forensic Linguistic: Advances in Forensic Stylistics, CRC press, 2002

8. Rose P, Forensic Speaker Identification, London, Taylor and Francis, 2002

9. Coulthard, R.M.(ed) Talking about Text, Birmingham, ELR, 1986

10. Foster D, Author unknown: on the Trail of Anonymous, London: Mac Millian, 2001
11. Brown, J.M, & Campbell, E.A. (Eds.): The Cambridge handbook of forensic psychology. Cambridge, England: Cambridge University Press. (2010).

12. Cox, K.: Psychologists as expert witnesses. In D. Canter & L. Alison (Eds.), Profiling in policy and practice (pp-189-206). Aldershot, England: Ashgate Publishing Group. (1999).

13. Davies, G., Hollin, C.M & Bull, R. (Eds.): Forensic psychology. Chichester, England: John Wiley & Sons, Ltd. (2008).

14. Joanna R. Alser, Jaqueline M Gray (Eds): Forensic Psychology, N.Y.: William Publishing. (2010).

15. Ormerod, D.: Criminal profiling: Trial by judge and jury, not criminal psychologist. In D. Canter & L. Alison (Eds.), Profiling in policy and practice (pp 207-261). Aldershot, England: Asgate Publishing Group. (1999).

16. Towl, Graham J., & Crighton, David A. (Eds): Forensic psychology, West Sussex: N.J. John Wiley & Sons Ltd. (2010)

17. Weiner, Irving B. & Hess, Allen K. (Eds): Handbook of Forensic Psychology, N.J. John Wiley & Sons Ltd. (2006)
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     FORENSIC TOXICOLOGY   
       


Credits:  3

UNIT-I









         
Introduction









History – Scope - Areas of Toxicology - Role of Forensic Toxicologist-Poisons - Classification of Poisons - Types of Poisoning - Sample Collection and Preservation of Toxicological Exhibits in Fatal and Survival Cases - Storage of Samples - Signs and Symptoms of Poisoning – Factors affecting the Intensity of Poisoning - Toxicological Investigation/Examination of Poisoned Death - Interpretation of Toxicological Data - Courtroom Testimony in Toxicological Cases - Laws related to Poisons: Poison Act 1919, Drug Act 1940 and 1955, Drug and Cosmetics Act 1940  - Case Studies 

UNIT-II








                   
Principles of Toxicology

Introduction - Pharmacokinetics - Methods of Transportation of Toxicant - Absorption - Distribution - Storage of Toxicants - Redistribution - Metabolism - Oxidation-Reduction - Hydrolysis - Conjugation – Excretion - Other routes of elimination - Toxicokinetics: one and two compartmental model – Toxicodynamics - Spectrum of undesired (toxic) effects - Interaction of chemicals – Tolerance - Dose Response Relationship - Developmental and Reproductive Toxicity - Mutagenicity - Toxicity Testing

UNIT-III








                    
Toxicological Analysis

Introduction – Classification of Matrices: Biological, Non-Biological and Viscera – Significance of Analytical Studies in Forensic Examination – Extraction, Isolation and Clean-up Procedures in Toxicological Analysis – Identification and Quantitation of Poisons (Metals, anions, volatile poisons, gases, drugs, pesticides and miscellaneous poisons such as plant poisons, radioactive materials, animal toxins) by Physical, Chemical, Chromatographic, Spectrophotometric, Electrophoretic, Immunoassay and other methods – Field Testing in Toxicological work – Therapeutic Drug Monitoring – Analysis of Drug Abuse in Sports – Emergency Hospital Toxicology

UNIT-IV








                   
Management of acute poisoning

Introduction – Maintenance of Vital Functions – Measures to enhance elimination of poisons – Removal of Unabsorbed Poisons – Antidotes – Classification of Antidotes – Mechanism of action of Antidote (Cyanide, Methanol, Arsenic, Opiate, Carbon Monoxide, Nitrite, Acetaminophen and Pesticides)  - Identifying route of Administration of Poison – Estimation of time and dose after administration of poison – Recovery and after care of patients – Poison Information / Control Centre

Note: The Syllabus shall include seminars and tutorials on the above topics of the paper.

Recommended Books:

1. Klaassen, C. D.: Casarett and Doull’S Toxicology: The Basic Science of Poisons, 5th ed.,    McGraw-Hill, 1995.

2. Moffat, A. C.: Osselton, D. M. Widdop, B; Clake’s Analysis of Drugs and Poisons in Pharmaceuticals, body fluids and postmortem material, 3rd ed., Pharmaceutical Press 2004.

3. Bogusz, M. J.: Hand Book of Analytical Separations, Vol. 2: Forensic Science, 1st ed., Elsevier Science, 2000.

4. Siegel, J. A.: Saukko, P. J., Knupfer, G.,: Encyclopedia of Forensic Sciences (Vol. 13), Academic Press, 2000.

5. Rang, P. H.: Dale, M.M., Ritter, M. J.; Pharmacology, 4th ed., Harcourt/Churchill Livingstone, 2000.

6. Paranjape, H. M.: Bothara, G.K., Jain, M.M; Fundamentals of Pharmacology, 1st ed., Nirali Prakashan, 1990.

7. Budhiraja, R.D.: Elementary Pharmacology and Toxicology, Popular Prakashan, 2nd ed., 1999.

8. Wiseman, H and Henary J.: Managements of Poisoning, A Handbook for Healthcare workers, 1st ed., A.I.T.B.S., 2000.

9. Hardman, J. G. and Limbird, L. E.: Goodman and Gilman’s The Pharmacological basis of Therapeutics, 9th ed., McGraw-Hill, 1996.

10. Laboratory procedure Manual, Forensic Toxicology: DFS, 2005.

11. Sunshine, I.: Methods for Analytical Toxicology, CRC Press USA (1975).

12. Cravey, R.H; Baselt, R. C.: Introduction to Forensic Toxicology, Biochemical Publications, Davis, C.A. (1981).

13. Stolmen, A.: Progress in Chemical Toxicology, Academic Press, New York (1963).

14. Modi, Jaisingh, P.; Textbook of Medical Jurisprudence & Toxicology, M. M. Tripathi Publication (2001).

15. Eckert: An Introduction to Forensic Science, CRC Press.

16. Pilay, V. V.: Handbook of Forensic Medicine and Toxicology, Paras Pub., 2001.

17. Curry, A. S.: Poison Detection in Human Organs.

18. Levine B.:  Principles of Forensic Toxicology, 2nd Edn., (2006).

19. Handgeon E.: A textbook of Modern Toxicology, 3rd Edn., (2004). 

FS 306 (P)    



         PRACTICAL                    

  
  Credits: 5

INSTRUMENTAL METHODS, DNA FINGERPRINTING 

FORENSIC MEDICINE, FORENSIC PSYCHOLOGY, TOXICOLOGY  
1. DNA- isolation from blood and blood stains.

2. DNA- isolation from bones/ teeth/ organs/ tissues/ saliva/ hair root/ nails/ seminal stains/ vegetables.

3. Quantity and quality assessment of DNA from different biological samples.

4. PCR- amplifications and STR typing with automatic DNA sequencer.

5. Analysis of dyes by TLC/ UV- vis spectrophotometer.

6. Qualitative analysis of explosives and explosive residue by TLC/HPTLC/FTIR.

7. Detection and identification of pesticides in a given formulation by color test /TLC/UV-vis/GLC.

8. Chemical analysis of fertilizer by chemical/ instrumental methods.

9. Potentiometric titration of glucose, oxalic acid, and iron (II) in blood serum samples.

10. Trace metal analysis by polarography.

11. Differential pulse stripping analysis and its applications in forensic analysis.

12. DTA/TGA analysis of polymeric substances.
13. Identification of benzodiazepine and barbiturates by spot / color test / TLC
14. Identification of poisons (Datura, Nux-vomica)
15. Detection of metal poisons (As,Hg) in viscera and food samples
16. Synthetic extraction / Identification of acid /base/neutral substance in urine/blood/ viscera by TLC
17. Analysis of urine/blood/ viscera for organic chloro and organo phosphorus pesticide by TLC/GC
18. Field test for narcotic drugs
19. Analysis of  viscera and food materials in case of food poisoning by chemical microscope and other instrumental technique
20. Analysis of animal and insect toxins
21. Detection and Identification of quaternary ammonium drugs and poisons in pharmaceutical preparation
22. Detection of phosphine in almunium phosphide and zinc phosphate in viscera(simulated samples) by chemical and instrumental techniques
23.  Extraction of metallic poisons and drugs from hair samples
24.  Detection and Identification of major metabolites of ethanol methanol, parathion, acetyl salicylate, carbaryl and heroin

Note: The above experiments may be added or deleted depending upon the time and facility available.

SEMESTER - IV

FS - 401                   CYBER FORENSICS / INFORMATION TECHNOLOGY 
   Credits: 3
UNIT I









          
Introduction to Computers

Introduction to Computer, Computer System Hardware, CPU, Computer Memory and Storage Devices, Input and Output Devices, Data Representation, Types of Software, Introduction to Operating System and its main functions, Fundamentals of Database: Purpose and Organization of Database. Binary Numbers, Application of Computers in Science, Engineering, Technology and Communication, Application of Computers in Forensic Science
UNIT II









         
Cyber Forensics
Introduction –Cyber Forensic Investigation, Investigation Tools, Digital Evidence Collection, Evidence Presentation, E-Mail Investigation, E-Mail Tracking, IP Tracking, E-mail Recovery, Encryption and Decryption Methods, Recovering Deleted Evidence, Password Cracking, Recovery of Internet Usage Data, Internet, Hacking, Cracking, Reporting Cyber Crime, Cyber Crime Laws, IT Laws , Cyber Security

UNIT III









        
Computer Files

Storage Fundamentals, File Systems Concepts, Data Recovery , Complete Time Line Analysis of Computer Files based on File Creation, File Modification and File Access, Recovery of Swap Files / Temporary Files / Cache Files – Introduction to Encase Forensic Edition, Forensic Tool Kit, Search and Seizure of Computers, Viruses, Virus Attacks, Mail Bombs, Bug Exploits, Pornography, Software Privacy, Intellectual Property, Formatted Partition Recovery, Data Recovery Tools, Data Recovery Procedures and Ethics , Preservation and Safe Handling of the Original Media – Chain of Custody, Implementing Hardware Based Security, Software Based Fire Walls, Security Standards, Assessing Threat Levels – Forming an Incident Response Team, Operating System Attacks, Application Attacks, Reverse Engineering, Cracking Techniques.

UNIT IV









       
Forensic Biometrics 

Definition, Scope – Bertillon System: a system of personal identification by bodily measurements – Automated Fingerprint Identification System, Biometrics Applications, Advantage of Biometric Database (Fingerprints, iris, face, etc.) 
Note: The syllabus shall include seminars and tutorials on the above topics of the paper.
Recommended Books:
1. V. Rajaraman, Fundamentals of Computers, PHI.

2. Miller M.: Absolute Beginner’s Guide to computer basics (5th Edn.),Que,2009

3. Jain, Atul: Cyber-Crime-Issues, Threats and Management (Vol.1&2), Isha books Publishers,(2005)

4. Clark. F & Dileberto, K.: Investigating Computer Crime, Boca Raton, CRC Press,1996

5. Tewari, R. K., Sastry, P.K., & Ravi kumar, K.V.: Computer Crime & Computer Forensics (2003)

6. Eoghan, C.: Computer Crime Investigation,Academic Press(2002)

7. John, R.V.: Computer Forensics,Firewall Media,(2002)

8. John R.V.: Computer Foresics-Computer Crime Scene Investigation,2nd Edn., Charles River Media(Thomson),(2005)

9. Stephenson P.: Investigation Computer-Related crime,CRC Press(2005)

10. James, S.H., & Nordby, J.J.: Forensic Science: An Introduction to Scientific&Investigative Techniques,3rdEdn,(2009)

11. Jain A. K., Flynn P., Roos A. A.: Handbook of Biometrics, Springer, 2007.

12. Jain A. K., Flynn P., Roos A. A.: Handbook of Biometrics, Springer, 2007.

FS - 402             


FORENSIC ENGINEERING                   

 Credits: 3
UNIT-I









      
Introduction to Forensic Engineering and Various Types of Failures
Definition of Forensic Engineering – Investigation Pyramid – Generalised Concepts of Failures: Sources and Mechanisms – Types of Failures, Ductile and Brittle Fracture, Fatigue Fracture, Distortion Failures, Wear Failures, Fretting Failures, Liquid Erosion Failures, Stress Corrosion Cracking, Liquid Metal Embrittlement, Hydrogen Embrittlement, Elevated Temperature Failures, Failures Related to Corrosion, Failures of Metallic Orthopaedic Implant, Nuclear Failures – Reporting the results of Forensic Engineering Investigation – Role of the Legal System

Various Types of Failures – Initiation of Failures and associated investigations (Electrical, Mechanical, Structural) – An overview of Electrical System failure (House hold materials such as cables, wires, switchboards/MCBs, substation equipments, Lift and motors used in industries, Insulation failures, MCB faults, Improper Ratings/layout of appliance fitting according to safety criterion etc.)

Mechanical Failures (material impurity, manufacturing defects, inadequate quality control measures, general phenomenon of power plants failures and related investigation angles, improper design and testing before floating the product in market etc.)

Structural Failures (the basics of failures analysis in case of bridge/flyover, structural material composition analysis leading to failures, testing of prototype for commercialization, an investigation view of multi components failures due to any one module manufacturing defects, etc.)

Legal aspects of failures detection and sampling collection after an incident – Channelization of legal procedures for arriving at investigation, some novel concept of modern technology for forensic analysis  

UNIT-II








                  
Investigation of Arson and Incendiary Fires
General – Arsonist Profile – Basic Problems – Typical Characteristics of an Arson or Incendiary Fire – Daisy Chains and Other Arson Precursors – Liquid Accelerant Pour Patterns, Spalling, Detecting Accelerants after a Fire

Burning Velocities and Flame Velocities – Flame Spread Ratings of Materials – Initial Reconnoiter of the Fire Scene, Fire Related Failures, Electrical Failures – Thermodynamics of “Simple Resistive” Circuit, Parallel and Series Short Circuits, Beading, Fuses, Breaks and Over-Current Protection, Ground Fault Circuit Interrupters, Lightning Types of Voltage Surges – Common Places where shorting occurs – Electrical Appliance Failure (AC/Motor)
Automotive Fire Failure: General, Vehicle Arson and Incendiary Fires, Fuel Related Fire, Other Fire Loads under the Hood, Electrical and Mechanical Causes 

Automotive Filament Failures, Oxidation of Tungsten, Brittleness and Ductility in Tungsten, Turn Signals, Melted Glass, Sources of Error

UNIT-III 









         
Traffic, Road Safety Failures
Vehicle Performance: Engine Limitations, Deviation from Theoretical Mode, Example of Vehicle Analysis, Braking, Stuck Accelerators, Brakes v/s Engine, Power Brakes, Linkage Problems, Cruise Control, Transmission Problems, Maximum Climb, Estimating Transmission Efficiency, Estimating Engine Thermal Efficiency, Peel Out, Lateral Tyre Friction, Bootlegger’s Turn
Traffic Accidents: General, Basic Momentum Equations, Properties of an Elastic Collision, Coefficient of Restitution, Properties of Plastic Collision, Analysis of Forces during Fixed Barrier Impact, Energy Losses, Centre of Gravity, Moment of Inertia, Torque, Angular Momentum, Simple Skids, Tyre Friction, Multiple Surface, Skid Deceleration and Speed Reduction, Curved Skids, Brake Failure, Changes in Elevation, Load Shift, Antilock Brake Systems, Modeling Vehicular Crush, Evaluation of Actual Crash Data, Low Velocity Impacts, Visual Perception and Motorcycle Accidents, Transverse Sliding on a Curve, Turnovers, Side v/s Longitudinal Friction, Cornering and Side Slip, Turning Resistance, Turning Radius, Measuring Roadway Curvature, Motorcycle Turns, Simple Vehicular Falls

Mechanical Failures: Material Failure, Product Failure, Metal Fatigue, Failures of Infrastructures (Oil, Water, Gas)
UNIT-IV









         
Investigation of Civil and Structural Failures
Forensics of Building Failure – Forensics of Bridge Failure – Forensics of Civil Engineering Materials Failure (Bricks, Mortar, Concrete etc.) – Road Safety Norms – Traffic Flow at Intersections and Rotaries – Roof Leakages – Differed Maintenance of Buildings / Bridges / Flyovers / Roads – Multistoreyed Buildings / Parking Lots – Surface Inadequacies of Road Profile – Airport Runways and Railway Tracks – Forensics of Civil Engineering Structures after Natural Disasters

Building Collapses, Bridge Collapses – Activities in the Investigation Process, Site Investigation and Sample Collection such as Bricks, Mortar, Cement, Concrete – Building Collapse due to Roof Leakage: Typical Commercial Buildings 1877-1917, Lime Mortar, Roof Leaks, Differed Maintenance, Business Strategy, Some Background (Vision, Sound, Sequencing, Guarding etc) – Employer and Manufacturer’s Responsibilities – General Information about Bricks and Grades 

Note : The syllabus shall include seminars and tutorials on important topics covered in this paper.

Recommended Books:

1. Randall K. Noon: Forensic Engineering Investigation CRC Press, 2000

2. Robert R.: Forensic Structural Engineering Handbook. 2nd edn. McGraw –Hill, 2009

3. Robert D.: Forensic Geotechnical and Foundation Engineering, 2nd edn. McGraw –Hill, 2011

4. Stephen E. P.: Forensic Engineering: Damage assessments for Residential and Commercial Structures. CRC Press. 1st edn, 2013

5. Kennet L. C.: Forensic Engineering, (Civil engineering- Advisors). 2nd edn. 1998

6. Harol F., Darren F.: Forensic Engineering Fundamentals. CRC Press. 1st edn. 2012

FS 403       



 FORENSIC ACCOUNTING / 


   Credits: 3
LABORATORY QUALITY MANAGEMENT

UNIT-I








                   
Introduction to Fraud
Signs of Fraud, Looking for Suspects – Evaluating Fraud – Tips, Confronting Suspects – Skills of a Fraud Investigator – Differences between Audits and Investigations – Conducting a Fraud Investigation  Beginning the Investigation: Assessing the Engagement, Making Recommendation, Budgeting and Cost Control, Engagement Letters – Managing the Case: Importance of Credentials, Management and Supervision of Staff, Work Programs and Checklist, Document Management, Preserving Evidence, File Maintenance, Investigative Software, Professional Standards – Searching for Fraud: Analytical Review, Key Financial Ratios, Write–offs, Adjustments and Miscellaneous, Manual Disbursements – Looking for Frauds in little things – Sources of Information: Who Acquires Information, Internal Records, Private Records, Internet and Search Engines – Investigative Techniques: Corporate Background Checks, Individual Background Checks, Searching for Friends, Family and Associates, Surveillance, Digital Data Analysis, Computer Forensics, Interviewing Witnesses and Suspects, Confirmation with Customers and Vendors
UNIT-II








                   
Investigation of Asset Misappropriation Schemes
Cash Receipts Schemes, Disbursement Schemes, Noncash Schemes – Investigation of Financial Statement Fraud: Revenue Overstatement, Channel Stuffing, Round-Tripping, Asset Overstatement, Liability and Expense Understatement, Reserve Manipulation, Misrepresentation or Omission of Information, Improper Recording of Mergers and Acquisitions, Off-Balance-Sheet Items – Accounting: Involves Judgements and Estimates, Earnings Management – Investigation of Corruption Schemes: Bribes, Kickbacks, Extortion and Conflict of Interest, Related Party Transactions, Money Laundering, Foreign Corrupt Practices Act – Prevention and Detection – Investigation of External Fraud Schemes: Corporate Espionage, Investment Schemes, Pyramid or Ponzi Schemes, Securities Fraud, Hidden Income or Assets – Insurance Fraud – Bankruptcy Fraud
UNIT-III








                   
Reporting and Litigation
Background Information, Investigation Procedures, Opinions, Attachments, Draft Reports, Unfavorable Opinions – Follow-up to the Fraud Investigator’s Work – Being an Expert Witness, Preparing for Testimony, Deposition Testimony, Trial Testimony – Other Issues: Moving forward as a Company, Preventing Future Frauds, Marketing a Fraud Investigation Practice, Competing with Other Firms, Conducting a Global Investigation, Professional Liability Issues, Reducing Fraud with Investigation
UNIT-IV








                    
Standardization and ISO Accreditations
Standards for Analysis, Basic Standards, Reference Materials, High Purity Substances, Certified Reference Materials, Biological Standards, Biochemical Standards, Microbial Cell Lines and Standards – Quality System, Quality Plan – Test of Records, Control of Inspection Handling, Storage, Packaging, Preservation and Delivery of the Material, Control of Quality Records, Internal Quality Audits, Quality Assurance – Laboratory Accreditation: ISO 9000, ISO 14000, ISO 17000 Series of Standards – Accreditation Boards: NABL Guideline for Accreditation in India
Note: The syllabus shall include seminar/Tutorial on the above topics of the paper

Recommended Books:

1. Joshi A.: Students’ Handbook on Forensic Accounting, pub Fraudexpress Media 2012

2. Padmarathi C.: Forensic Accounting and Fraud Investigation, pub ICFAI

3. Silverstone H and Sheetz, M.: Forensic Accounting and Fraud Investigation for Non-Experts

4. Tommie W. Singleton, Singleton A. J., Bologna G. Jack, Lindquist R. J.: Fraud Auditing and Forensic Accounting, John Wiley & Sons,3rd ed. , 2006

5. Manning G.A.: Financial Investigation and Forensic Accounting, CRC Press, 1999

6. Kranacher Mary-Jo, Riley R., Joseph T.: Forensic Accounting and Fraud Examination, John Willey & Sons, 2010 

7. Woodget, B.W. and Cooper, D.: Samples and Standards, ACOL Series, Willey 1987

8. Ross, J.: Total Quality Management, Vanity Book, Intl, 1995

9. Dux, J.P.: Hand Book of Quality Assurance for Anal. Chem. Laboratory, Van Nostrand, 1986
FS 404 (P)      

                                 PRACTICAL  



Credits: 5     
CYBER FORENSICS, FORENSIC ENGINEERING, FORENSIC ACCOUNTING

1. Tracing of e mails
2. Retrieval of deleted and deliberately erased data
3. Recovery of accidentally formatted data from hard disks 
4. Audio Video authentication 
5. Speaker identification and image enhancement
6. Identification of images, pictures and photographs from obscene emails 
7. Investigation of fire and arson cases at the scenes of fire
8. Investigation of failures due to civil, mechanical and electrical defects
9. Investigation of vehicular accidents
10. Investigation of computerized data manipulations in financial crimes
11. Investigation of white color crimes using data analytics software
12.  Investigation of a financial fraud- a case study
Note: The above experiments may be added or deleted depending upon the time and facility available.

FS 405                                    PROJECT WORK / DISSERTATION           

   Credits: 6
(Compulsory for all students)          

(Minimum four weeks duration)

The student may select any one of the following specialization for their project work / dissertation.

1. Crime Scene Investigation

2. Finger Prints, Tool Marks, Track Marks

3. Forensic Biology 

4. Forensic Serology 
5. Forensic DNA Fingerprinting
6. Forensic Chemistry including Instrumentation
7. Forensic Physics
8. Forensic Ballistics
9. Forensic Toxicology
10. Forensic DNA Fingerprinting
11. Forensic Documents
12. Forensic Medicine
13. Cyber Forensics
14. Forensic Engineering
15. Forensic Linguistics
16. Audi Video Forensics 
17. Forensic Accounting

18. Forensic Psychology Lie Detector

The above Project Work / Dissertation has to be completed either in-house lab or in a designated laboratory outside. The student shall be required to present his work on the submitted dissertation for evaluation before an authorized board of examiners.

