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You should be able to find the information necessary to answer these questions in Tortora, Funke, and Case, or in lecture. However, for a fuller understanding of the concept, or to add more detail to your answer you are encouraged to use other sources (see on-line resources by chapter)

1. Describe the pathway that a beam of light follows from the source of illumination that would allow you to see an object on a microscope slide?
2. Provide a definition of refraction. How does refraction affect image quality? Describe how this problem is overcome when using the 100x objective.
3. Each lens has a NA, what do the letters stand for and describe the relationship between NA and  the resolution of the lens. Which information do you need to be able to calculate the limit of resolution for an objective lens?

4. Explain what magnification is and how it is achieved in a compound light microscope. How is total magnification calculated? What is the maximum magnification that can be obtained using a compound light microscope? What factor limits the maximum magnification can be obtained using a compound light microscope?

5. Provide definitions for field of view and depth of field. How does increasing magnification affect (a) depth of field, and (b) field of view. Which objective lens would allow the greatest field of view?
6. Which units are used to measure the wavelength of light. What is the range of wavelengths of visible light? Which colors of visible light have the longest and shortest wavelengths? Describe the relationship between the wavelength of light and resolution.

7. What is refraction of light? How does refraction affect image quality in a compound light microscope? Explain why it is necessary to use oil to see specimens magnified by the 100x objective using a compound light microscope?
8. What structure does light pass through after leaving the condenser in a compound light microscope?
9. Arrange the following measurements in decreasing order of size: 10 um, 100 nm, 10 mm, 0.1mm, 0.001 um.
10. What is fluorescence? Describe how the Fluorescent-antibody technique can be used to visualize bacteria. Under which circumstances is Fluorescent-antibody technique preferred to use of traditional stains and a compound light microscope? Provide a named example of an organism that is best detected using this specialized technique.
11. Which microscope achieves the highest magnification and greatest resolution?

12. Explain why an electron microscope can achieve greater resolution than a compound light microscope. State the limits of resolution for both types of microscopes. Describe how an image is formed using a transmission electron microscope. Describe how an image is formed using a scanning electron microscope.
13. Explain how an electron microscope can magnify objects more than a compound light microscope?
14. What is the difference between a simple stain and a differential stain?
15. The Gram stain is a differential stain, Describe the sequence of steps that need to be followed to perform a Gram stain. At which stage in the procedure are Gram positive and Gram negative organisms differentiated?
16. During a Gram Stain of a mixed culture of bacteria a number of mistakes were made. What would be the result (how would the cells appear)of the following mistakes?
a. Failure to apply iodine
b. Failure to apply safranin
c. Failure to apply decolorizer
d. Switching Crystal Violet and Safranin
e. Switching Iodine and decolorizer
17. Describe how an acid fast stain differs from the Gram stain. Which type of organisms are best detected using an acid fast stain. Provide a named example of an organisms that would be detected using an acid fast stain. When would a clinical microbiologist use an acidfast stain?

18. Describe an instance when a negative stain would be used?
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