INTRODUCTION TO FORENSIC SCIENCE STUDY GUIDE FROM TEXT

Chapter 1

1. Define forensic science/criminalistics

2. Recall the major contributions to the development of forensic science.
3. Give examples of typical crime laboratories as they exist on the national, state and local levels of government in the U.S.

4. Describe the services of a typical comprehensive crime laboratory in the criminal justice system.

5. Explain the different approaches espoused by the Frye and Daubert decisions to the admissibility of scientific evidence in the courtroom.

6. Explain the role and responsibilities of the expert witness.

7. Review the proper collection and packaging of common types of physical evidence (see Appendix A).

Chapter 2

1. Define physical evidence.

2. Discuss the responsibilities of the first officer who arrives at the crime scene.

3. Explain the steps to be taken for thoroughly recording the crime scene.

4. Describe proper procedures for conducting a systematic search of crime scenes for physical evidence.

5. Describe proper techniques for packaging common types of physical evidence.

6. Define the chain of custody.

7. Discuss the implications of the Mincey and Tyler cases.

Chapter 3

1. List the common types of physical evidence encountered at crime scenes.

2. Explain the differences between the identification and comparison of physical evidence.

3. Define individual and class characteristics.  Give examples of physical evidence possessing these characteristics.

4. Discuss the value of class evidence to a criminal investigation.

5. Explain the purpose physical evidence plays in reconstructing the events surrounding the commission of a crime.

Chapter 4

1. Define physical and chemical properties.  Provide examples of each.

2. List and define the metric system's basic units and prefixes.

3. Distinguish mass from weight.

4. Define density.
5. Define refractive index.

6. Define the flotation and immersion methods for comparing glass specimens.

7. State how to examine glass fractures to determine the direction of impact from a projectile.

8. Describe the proper collection of glass evidence.

9. List the important forensic properties of soil.

10. Describe the density-gradient tube technique.

11. Describe the proper collection of soil evidence.

Chapter 5

1. Define elements and compounds and give examples of each.

2. State the difference between a solid, liquid, and gas.

3. Define Phase

4. Distinguish between organic and inorganic compounds.

5. Distinguish between a qualitative and quantitative analysis.

6. Explain how a liquid reaches equilibrium with a gaseous phase as defined by Henry’s Law.

7. Describe the process of chromatography.

8. Define retention time.

9. Explain the difference between thin-layer and gas chromatography.

10. Describe electrophoresis.

11. Describe the electromagnetic spectrum.

12. Define Beer’s Law (for you party people, it’s not what you think!).

13. Describe the utility of an ultraviolet and infrared absorption spectrum for the identification of organic compounds.

14. Describe the significance of a mass spectrum.
Chapter 6

1. Describe the usefulness of trace elements for the forensic comparison of various types of physical evidence.

2. Distinguish between a continuous and line emission spectrum.

3. Define protons, neutrons, and electrons.

4. Define atomic number and atomic mass number.

5. Define an isotope.

6. Define radioactivity.

7. Explain how elements can be made radioactive.

8. Describe why an X-ray diffraction pattern is useful for chemical identification.

Chapter 7

1. Define magnification, field of view, working distance, and depth of focus.

2. Describe the comparison microscope.

3. List the advantages of the stereoscopic microscope.

4. Explain the advantages of linking a microscope to a spectrophotometer from the forensic scientist’s point of view.

5. List the advantages and some forensic applications of the scanning electron microscope.

Chapter 8
1. Describe the cuticle, cortex, and medulla of the hair.

2. Describe the 3 phases of hair growth.

3. Explain the distinction between animal and human hairs.

4. List the hair features that are useful for the comparison of human hairs.

5. Explain the proper collection of hair evidence.

6. Describe the role of DNA typing in hair comparisons

7. Classify fibers.

8. List the properties of fibers that are most useful for forensic comparisons.

9. Describe the proper collection of fiber evidence.

10. Describe the components of paint.

11. Classify automobile paints.

12. List those examinations most useful for performing a forensic comparison of paint.

13. Describe the proper collection and preservation of paint evidence.

Chapter 9

1. Define psychological and physical dependence.

2. Name and classify the commonly abused drugs.

3. Describe the tendency to develop psychological and physical dependency for the more commonly abused drugs.

4. Describe the schedules of the Controlled Substance Act.

5. Describe the laboratory tests that forensic chemists normally rely upon to comprise a routine drug identification scheme.

6. Explain the testing procedures utilized for the forensic identification of marijuana.

7. Discuss the proper collection and preservation of drug evidence.

Chapter 10

1. Explain how alcohol is absorbed into the bloodstream, transported throughout the body, and finally eliminated by oxidation and excretion.

2. Describe the process by which alcohol is excreted in the breath via the alveoli sacs.

3. Describe the design of the Breathalyzer.

4. Explain the concept of an infrared breath-testing device.

5. Demonstrate some common field sobriety tests.

6. Describe the precautions to be taken to properly preserve blood for analysis for its alcohol content.

7. Explain the significance of the implied consent law and the Schmerber v. California case to traffic enforcement.

8. Describe some of the techniques that forensic toxicologists use for isolating and identifying drugs and poisons.

9. Discuss the significance of finding a drug in human tissues and organs.

10. Discuss how best the Drug Recognition Expert and the forensic toxicologist can coordinate their efforts to support the significance of a positive drug finding.

Chapter 11

1. Define oxidation.

2. Define heat of combustion and ignition temperature.

3. Describe the difference between an exothermic and endothermic chemical reaction.

4. Explain why the oxidation of iron to rust is not accompanied by a flaming fire.
5. List the requirements necessary to initiate and sustain combustion.

6. Describe how physical evidence must be collected at the scene of a suspected arson or explosion.

7. Explain how explosives are classified.

8. Explain the difference between an initiating and non-initiating explosive.

9. List some common commercial, homemade, and military explosives.

10. List some common laboratory tests employed for the detection of explosives.

Chapter 12

1. List the A-B-O antigens and antibodies found in the blood for each of the four blood types: A, B, AB, and O.

2. Explain why agglutination occurs.

3. Explain how whole blood is typed.

4. Describe tests used to characterize a stain as blood.

5. Explain the significance of the precipitin test to forensic serology.

6. Define chromosome and gene.

7. List the laboratory tests necessary to characterize seminal stains.

8. Explain how suspect stains are to be properly preserved for laboratory examination.

9. Describe the collection of physical evidence related to a rape investigation.

Chapter 13

1. Describe how a double strand DNA replicates itself.  What are the implications of this process for forensic science?

2. Understand how DNA can be cut and spliced into a foreign DNA strand. 

3. Explain what is meant by a restriction fragment length polymorphism (RFLP).

4. Explain the technology of PCR and how it is applied to forensic science.

5. Explain the latest DNA typing technique, Short Tandem Repeat (STR) analysis.

6. Discuss the application of a DNA computerized date-base to criminal investigation.

7. List the necessary procedures to be taken for the proper preservation of bloodstain evidence for laboratory DNA analysis.

Chapter 14

1. Define ridge characteristics.

2. Explain why a fingerprint is a permanent feature of the human anatomy.

3. List the 3 major fingerprint patterns and their respective subclasses.

4. Explain what's meant by visible, plastic, and latent prints.

5. List the techniques for developing latent prints on non-porous objects.

6. Describe chemical techniques for developing prints on porous objects.

7. Describe the proper procedures for preserving a developed latent fingerprint.

8. Explain how a latent fingerprint image can be enhanced by digital imaging.

Chapter 15

1. Describe techniques for rifling a barrel.

2. List the class and individual characteristics of bullets and cartridge cases.

3. Explain the utilization of the comparison microscope for the comparison of bullets and cartridge cases.

4. Distinguish caliber from gauge.

5. Explain the IBIS system.

6. Explain the procedure for determining the distance from a target a weapon was fired.

7. Describe the laboratory tests utilized for determining whether an individual has fired a weapon.  Emphasize the limitations of the present techniques.

8. Explain why it may be possible to restore an obliterated serial number.

9. List the procedures for the proper collection and preservation of firearm evidence.

10. Explain how a suspect tool is compared to a tool mark.

11. Explain the forensic significance of class and individual characteristics to the comparison of impressions.

12. List some common field reagents used to enhance bloody footprints.

Chapter 16

1. Define questioned documents.

2. List some common individual characteristics associated with handwriting.

3. List some important guidelines to be followed for the collection of known writings for comparison to a questioned document.

4. Describe the precautions to be taken to minimize deception when a suspect is requested to write exemplars for comparison to a questioned document.

5. List some of the class and individual characteristics of a typewriter.

6. Describe the proper collection of typewritten exemplars.

7. List some of the techniques utilized by document examiners for uncovering alterations, erasures, obliterations, and variations in pen inks.

8. Describe the 3 parameters of speech that a voiceprint represents.

