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Chapter 5
1. Be able to define the following terms: refractive index, numerical aperture, empty magnification, spectroscopy(and give four examples), spectrometry(and give one example), atomic spectroscopy(and give three examples), molecular spectroscopy(and give three examples), Beer’s Law, radiationless transition, emission, fluorescence, phosphorescence, singlet state, triplet state, metastable, band broadening, monochromator, simultaneous dispersion, sequential dispersion, interferometry, Fourier transform, resolution, Atomic Absorption (AA), microspectrophotometry, GC, GC/MS, thermal detector.
2. Know the approximate magnifying power for each of the following: magnifying glass, compound microscope, stereoscopic microscope.
3. Be able to explain how each of the following microscopes function and what types of forensic evidence might be analyzed by each: compound microscope, comparison microscope, stereoscopic microscope, and polarizing microscope.
4. Be able to explain how the numerical aperture relates to the resolution of image.
5. Be able to discuss how a change in magnifying power affects the following:  field of view and depth of focus. 

6. Be able to list the different regions of the electromagnetic spectrum in order of increasing energy and indicate the event triggered by absorption of energy in each region. 

7. Be able to use Beer’s Law given data (i.e. I supply “A” and “k” and you calculate “c”, I supply a graph for you to interpret or you graph a few points and extrapolate.) 

8. Be able to describe the three methods in which an excited state species dissipate energy.

9. Be able to explain how the number of possible transitions effects band broadening.

10. Know what types of spectroscopy typically have the least amount of band broadening. 
11. Be able to draw the simple diagram for an Absorbance-transmittance spectrophotometer.
12. Be able to draw the simple diagram for an emission spectrometer and label the components.
13. Be able to discuss the similarities and differences of an Absorbance-transmittance spectrophotometer and an Emission spectrometer.
14. Be able to draw the simple diagram for an FTIR and label the components.

15. Be able to explain how simultaneous dispersion and sequential dispersion differ.
16. Be able to explain the relationship between bandwidth and intensity for instruments equipped with a monochromator (not FT).
17. Be able to describe how UV and VIS spectroscopy are used in today’s crime labs.
18. Know what types of compounds (functional groups) will absorb energy in the UV and VIS regions.

19. Is UV and VIS spectroscopy considered a destructive or nondestructive method?

20. Be able to describe how IR spectroscopy is used in today’s crime labs.  Are these analyses qualitative and/or quantitative?
21. Is IR considered a destructive or nondestructive method?

22. Be able to explain how the data from a IR is interpreted.  Know the regions where the following bonds absorb: C=O, C=C, sp2 C-H, sp3 C-H, O-H.

23. Be able to describe the three subregions within the infrared region.  Which one is most commonly exploited in the forensics lab?
24. Be able to describe a hollow cathode lamp and the process of sputtering.

25. Know the difference between AA and Flameless AA.

26. Know whether the instrumental methods that we have covered in this chapter are qualitative and or quantitative.

27. Know how many elements can be measured at a time using AA.  Explain.

28. Is AA considered a destructive or nondestructive method?

29. Know the types of spectroscopy that are commonly used with microspectrophotometry.

30. Be able to list three examples of physical evidence that may be analyzed using microspectrophotometry.

31. Be able to explain how the data from a GC is interpreted.  

32. Is analysis by GC qualitative and/or quantitative?
33. Be able to list three types of forensic samples that might be tested by GC.

34. Be able to list the limitations of the GC method.

35. Be able to draw the simple diagram for a GC and label the components.

36. Be able to list and describe three types of detectors for a gas chromatograph.
37. Is GC considered a destructive or nondestructive method?

Do not focus on any of the problems at the end of Chapter 5.
