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PG DIPLOMA IN FORENSIC SCIENCE

Objectives
The Universal Declaration of Human Rights direbis inember nations to create such
conditions under which the ideals of free humam®i enjoying civil and political
freedom from fear and want, can be achieved. Thest@ation of India, through its
various articles, strives to ensure security arfetgaf citizens in accordance with the
principles of Universal Declaration of Human Righ#®wever, crime is a violation of
these principles. In a country like India, whergangy of population is uneducated,
social set up is heterogeneous, public-policeimglatare not very cordial, poverty is
rampant and unemployment widespread, it is notrsing that crime rate is increasing
exponentially.
If we have to create conditions conducive to harimadevelopment, we must mitigate
the crime rate. This can best be achieved by rglgmthe support of forensic science
system. Unfortunately, in our country, forensiescie is not viewed as a core
investigative skill in crime detection. In factetie is a lack of understanding of the
forensic process itself. It is for this reason fleas than 10% of the police cases are, at
present, being referred for forensic examinatiasd.than 5% are solved by the
application of forensic science. The rest are sblwethird degree method — a practice
which the human rights organizations will not allowdays to come.
In majority of serious crime cases, hi-tech measare being adopted by perpetrators of
crime. The counter measures have to be more sagattéxt to surpass them. This calls for
strengthening the foundations of forensic sciergetonal level. It is with this aim that
we wish to initiate a PG Diploma Course in Forer&ience courses in our college.
The following are the objectives of this course.
To emphasize the importance of scientific methadsime detection.
To disseminate information on the advancementsarfield of forensic science.
To highlight the importance of forensic sciencegerseverance of the society.
To review the steps necessary for achieving higlwestllence in forensic
science.
To generate talented human resource, commensurgitin¢atest requirements of
forensic science.
6. To provide a platform for students and forensieststs to exchange views,
chalk-out collaborative programs and work in a $tatimanner for the
advancement of forensic science.
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Semester |
Paper I: Criminalistic Unit (32 lectures)

Section A: Functions of Forensic Science

Definitions and concepts in forensic science. Sagderensic science. Need of forensic
science. Basic principles of forensic science. $@old techniques in forensic science.
Branches of forensic science. Data depiction. Repating. Expert witness.

Forensic science in India: Organizational set ufpa#nsic science laboratories. Narcotic
Drugs and Psychotropic Substances Act. Drugs asth€tics Act. Explosive Substances
Act. Dowry Prohibition Act. Prevention of Food Aderlation Act. Prevention of
Corruption Act. Arms Act. Wildlife Protection Ack.T.Act. Problem of proof,
presentation of evidence and evidentiary clues.

Section B: Criminology

Concept and definition of crime. Causes of crinei@ changes and crime.

Aim and scope of criminology and criminal anthrayp/.

Theory of criminal behavior. Organized crime antlpudisorder.

Control and prevention of crime. Criminal profilingnderstanding modus operandi.
Investigative strategy. Police’s power of investiiga. Filing of criminal charges.

Section C: Crime Scene M anagement

Crime scene investigations. Protecting and isajette crime scene.

Documentation of crime scene by photography, skegcand field notes.

Types, significance and classification of physenadl trace evidence. Collection and care
of evidence. Submission of evidence. Chain of ewide Reconstruction of crime scene.
Significance of density, conductivity, refractivedex and particle size in analyzing the
trace evidence. Evidence pertaining to tool maglass, paint, fibre and soil.
Fundamental principles of fingerprinting. Classation of fingerprints. Plain and rolled
fingerprints. Latent fingerprints and their devetmmt.



Suggested Readings

1.

2.

B.B. Nanda and R.K. Tiwarkorensic Science in India: A Vision for
the Twenty First CentunySelect Publishers, New Delhi (2001).

S.H. James and J.J. NordBgrensic Science: An Introduction to
Scientific and Investigative Techniqug¥' Edition, CRC Press, Boca
Raton (2005).

C.R. Swanson, Jr., N.C. Chamelin and L. Ter@dminal
Investigation Goodyear Publishing Company, Inc., CaliforniadZp
M.K. Bhasin and S. NatlRole of Forensic Science in the New
Millennium University of Delhi, Delhi (2002).

J. Dix,Handbook for Death Scene InvestigatioBRC Press, Boca
Raton (1999).

R. SafersteinCriminalistics 8" Edition, Prentice Hall, New Jersey
(2004).

V. P. SarthiLaw of Evidences" Edition, Eastern Book Co., Lucknow
(2006).

W.G. Eckert and R.K. Wright imtroduction to Forensic Science®™
Edition, W.G. Eckert (ED.), CRC Press, Boca Rat#9().

T.J. Gardener and T.M. Andersdriminal Evidence4™ Ed.,
Wadsworth, Belmont (2001).



Paper 11: Physical Science Unit (32 lectures)

Section A: Questioned Documents

Scope, development, definition and nature of Questi documents.

General and individual characteristics of handwgtiDevelopment of individuality in
handwriting. Examination and comparison of handngi. Natural variations and
fundamental divergences in handwritings. Foregemasline quality defects.
Alterations in documents, including erasures, aolo, overwritings and obliterations.
Anonymous letters, disguised handwriting, typepsricharred/burnt documents and
standard for comparison. Age of documents. Monegdaring and credit card frauds.

Section B: Forensic Ballistics

Classification of firearms. Principle of firearngentification. Firing mechanisms of
different firearms. Range of fire. Introductionitdernal, external and terminal ballistics.
Matching of bullets and cartridges. Mechanismsooiation of gunshot residues.
Methods of analysis of gunshot residues from shgdtands and targets, with special
reference to clothings. Identification and naturérearms injuries.

Section C: Digital Forensic

Computer anadyber crimes. Printing of counterfeit curren@omputer scanners.
Software piracy. Data recovery. Authenticity of gea and videos.

Network computer crimes and their types. Unautleariaccess and interception.
Hacking. Computer viruses and security.

Speaker identification and audio-video authentrgtVoice production theory; Acoustic
characteristics of speech; Analogue and digitad t&gording; Voice spectrograph and
image processing.



Suggested Readings

1.

2.

O. Hilton, Scientific Examination of Questioned Documge@GRC
Press, Boca Raton (1982).

A.A. Moenssens, J. Starrs, C.E. Henderson andlifbBu,Scientific
Evidence in Civil and Criminal Case4" Edition, Foundation Press,
New York (1995).

Directorate of Forensic Science Manual.

B.J. HeardHandbook of Firearms and BallisticgViley and Sons,
Chichester (1997).

W.F. Rowe, Firearms identificatioRprensic Science Handbaokol.
2, R. Saferstein (Ed.), Prentice Hall, New Jerd®ga8).

R.K. Tiwari, P.K. Sastry and K.V. Ravikum&pmputer Crimes and
Computer Forensi¢sSelect Publishers, New Delhi (2003).

C.B. Leshin|nternet Investigations in Criminal Justicerentice Hall,
New Jersey (1997).

E. CaseyDigital Evidence and Computer Critnacademic Press,
London (2000).



Practicals (30 periods)

9.

ONoOGhWNE

To prepare a report on evaluation of crime scene.

To compare soil samples by density gradient method.
To compare paint samples by physical matching nietho
To compare glass samples by refractive index method
To compare cloth samples.

To lift footprints.

To investigate methods for developing fingerprints.

To identify handwriting characters and compare haitohg
samples.

To carry out comparison of bullets and cartridges.

10.To compare voice samples.

Suggested Readings
1. B.A.J. FisherTechniques of Crime Scene InvestigatiORC Press,

2.

3.

4.

Boca Raton (2000).

M. Byrd, Crime Scene Evidence: A Guide to the Recovery and
Collection of Physical Evidenc€ERC Press, Boca Raton (2001).
E. David,The ScientificExamination of Documents — Methodk an
Techniques2™ Edition, Taylor & Francis, Hants (1997).

A.J. Schwoeble and D.L. Exlin€urrent Methods in Forensic
Gunshot Residue AnalysiSRC Press, Boca Raton (2000).



Semester |: Scheme of Examination

Paper TimeAllowed | Max Marks Internal Aggregate
Assessment Marks

Paper | 3 Hours 75 25 100

Criminalistic

Unit

Paper I 3 Hours 75 25 100

Physical

Science Unit

Practical 6 Hours 40 10 (Practical | 50

record)




Semester |1
Paper 111: ~ Chemical Science Unit (32 lectures)

Section A: Forensic Chemistry

Sampling of chemical evidence. Types of forensgesavhich require chemical analysis.
Types of analysis.

Arson. Chemistry of fire. Searching the fire sceDellection and preservation of arson
evidence. Scientific investigation and evaluatibeloe materials.

Explosives. Classification of explosives. Synthesid characteristics of TNT, PETN and
RDX. Explosion process. Blast waves. Searchingtese of explosion. Post blast
residue collection and analysis. Blast injuriestedgon of hidden explosives.

Adultration of petroleum products. Analysis of diotic beverages.

Detective dyes; Analysis of phenolphthalein in tcages.

Section B: Forensic Toxicology

Significance of toxicological findings. Techniqugsed in toxicology.

Poisons. Classification of poisons. Physico-chehaind mode of action of poisons.
Accidental, suicidal and homicidal poisonings.

Collection and preservation of viscera, blood andeufor various poison cases.
Identification of biocides and metal salts in bdlkiyds.

Metabolism and excretion of poisons.

Section C: Drugsof Abuse

Natural and synthetic drugs of abuse. Drug depeselegdlassification of drugs of abuse:
Narcotics, hallucinogens, depressants, stimulardsaaabolic steroids. Field and
laboratory tests of drugs of abuse. Instrumentahous of drug analysis; Collection and
preservation of drug evidence.



Suggested Readings

1.

2.

3.

J.D. DeHaanKirk’s Fire Investigation 3¢ Edition, Prentice Hall, New
Jersey (1991).

R. SafersteinCriminalistics 8" Edition, Prentice Hall, New Jersey
(2004).

J.C. DelLadurantey and D.R. Sulliv&riminal Investigation
StandardsHarper & Row, New York (1980).

D.M. Benjamin, Forensic pharmacology Fgrensic Science
Handbook Vol. 3, R. Saferstein (Ed.), Prentice Hall, Neavsgy
(1993).

A. Poklis, Forensic toxicology inntroduction to Forensic Sciences
2" Edition, W.G. Eckert (Ed.), CRC Press, Boca Ri997).

A.W. Jones, Enforcement of drink-driving laws by us per se legal
alcohol limits: Blood and/or breath concentratisrezidence of
impairmentAlcohol, Drug and Driving4, 99 (1988).



Paper 1V: Life Science Unit (32 lectures)

Section A: Forensic Biology

Biological evidence. Importance, nature, locatimollection and evaluation of biological
evidence.

Hair examination. Structure of hair. Growth andlaepment of hair. Collection and
preservation of hair evidence. Identification froair.

Wildlife forensic. Significance of wildlife forensi Protected and endangered species of
animals and plants. lllegal trading in wildlifets, such as skin, fur, bone, horn, teeth,
flowers and plants. Identification of physical esite pertaining to wildlife forensics.
Forensic entomology. Insects of forensic importa@mlection of entomological
evidence during death investigations.

Blood and blood groups. Forensic characterizatidsiandstains. Bloodstain patterns.
Forensic significance of semen, saliva, sweat, ami@ urine.

Scientific basis of DNA typing. Collection of DNA/elence. Applications of DNA
typing in criminal and civil cases.

Section B: Forensic Anthropology

Definition, scope and problems of forensic anthfogy. Determination of age, sex,
stature and race from skeletal material. Facianmstuction. Facial superimposition
techniques.

Use of somatometry and somatoscopy observatiopsrsonal identification. Racial
variations with respect to these measurements.

Genetic and congenital anomalies. Causes, typestifidation and their forensic
significance.

Section C: Forensic Medicine

Forensic odontology. Development, scope and roferehsic odontology in mass
disaster. Determination of age from teeth.

Bite marks. Forensic significance of bite marksll&xion, preservation and
photography of bite marks evidence. Individualiaatirom teeth and bite marks.
Forensic pathology. Autopsy. Medico-legal aspettdeath. Causes of death.
Determination of time since death. Investigatiosefual offences.

Injuries. Types and classification of injuries. Amhortem and post mortem injuries.
Aging of injuries. Artificial injuries.

Forensic psychology. Types of behavioral disordesychology of lying. Principle of lie
detection.

Concept and significance of brain fingerprintingphosis and narco analysis.



Suggested Readings

1.

2.

3.

J.H. Byrd and J.L. Castndforensic EntomologyCRC Press, Boca
Raton (2001).

R. Safersteinf-orensic Science HandbaokKol. Ill, Prentice Hall,
New Jersey (1993).

W.G. Eckert and S.H. Jamdsterpretation of Bloodstain Evidence at
Crime Scene<RC Press, Boca Raton (1989).

G.T. Duncan and M.I. Tracey, Serology and DNA tgpin,
Introduction to Forensic Science® Edition, W.G. Eckert (Ed.),
CRC Press, Boca Raton (1997).

G.T. Duncan and M.I. Tracey, Serology and DNA tgpin,
Introduction to Forensic Science® Edition, W.G. Eckert (Ed.),
CRC Press, Boca Raton (1997).

M.K. Bhasin and S. NatiAdvances in Forensic Sciendéniversity of
Delhi, Delhi (2001).

K. Smyth,The Cause of DeatiWan Nostrand and Company, New
York (1982).

M. Bernstein, Forensic Odontology introduction to Forensic
Sciences?™ Ed., W.G. Eckert (Ed.), CRC Press, Boca Raton71L99
W.G. Eckert and R.K. Wright, Forensic Pathologyiimroduction to
Forensic Science€" Ed., W.G. Eckert (Ed.), CRC Press, Boca Raton
(1997).

10.J. Niehauslnvestigative Forensic HypnosiSRC Press, Boca Raton

(1999).



Practicals (30 periods)

To study the separation of metal ions by TLC method
2. To identify heavy metal ions by spot tests.

3. To perform TLC of ink samples.

4. To carry out separation of amino acids.

5. To carry out identification of drugs of abuse byd.L

6. To identify drugs of abuse by spot tests.
7
8
9.
1

=

. To detect explosive powders.

. To examine hair morphology and determine origisecies.
To determine blood group from fresh blood samples.

0.To determine age from skull.

Suggested Readings

1. A.A. Moenssens, J. Starrs, C.E. Henderson andifbBu,Scientific
Evidence in Civil and Criminal Case4" Edition, The Foundation
Press, Inc., New York (1995).

2. F.G. HofmannA Handbook on Drug and Alcohol Abugd® Edition,
Oxford University Press, New York (1983).

3. S.B. Karch,The Pathology of Drug Abus€RC Press, Boca Raton
(1996).

4. R. SafersteinCriminalistics 8" Edition, Prentice Hall, New Jersey
(2004).

Dissertation
Each student is required to submit a dissertatas®ed on a special topic assigned to

him/her. The students would be judged on the lmdise contents of their report and its
presentation.



Semester |1 Scheme of Examination

Paper TimeAllowed | Max Marks Internal Aggregate
Assessment Marks

Paper Il 3 Hours 75 25 100

Chemical

Science Unit

Paper IV 3 Hours 75 25 100

Life Science

Unit

Practical 6 Hours 40 10 (Practical | 50
record)

Dissertation - 50 (contents) 50 100

(presentation)




TERMSAND CONDITIONS

Duration of Semesters
Semester I:  From July 16 to November 30
Semester II:  From December 8 to April 30

Number of Seats
Thirty. Reservation as per Delhi University rules.

Eligibilit
Stugdentsywho have successfully completed eith#reofollowing course (or equivalent)
with at least 55% marks.

e B.Sc. (Honors) Chemistry

* B.Sc. (Honors) Physics

* B.Sc. (Honors) Botany

* B.Sc. (Honors) Zoology

* B.Sc. Program in Physical Sciences

* B.Sc. Program in Life Sciences

e B.Sc. Program in Applied Sciences

The admission will be done on merit basis.

Fee Structure
Rs. 10,000/- per annum, payable in two installments



