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Lab: Microscopic Observations

BACKGROUND
Microscopes use lenses to make small objects look larger. But simply enlarging a small object is not useful unless you can see the details clearly. For a microscope to be useful to a scientist, it must combine two important properties – magnification and resolution.

Magnification is the ability to make things look larger than they are. The convex lens or lenses in a light microscope magnify an object by bending the light that passes through them. The light passing through the sides of the lens bend inward. When this lights hits the eye, the eye sees the object as larger than it really is.

Because a compound microscope uses more than one lens, it can magnify an object even more. Light passes through a specimen and then through two lenses. The figure also shows the path that light takes through a compound microscope. The first lens near the specimen magnifies the object. Then a second lens near the eye further magnifies the enlarged image. The total magnification of the microscope is equal to the magnifications of the two lenses multiplied together. For example, if the first lens has a magnification of 10 and the second lens has a magnification of 40, then the total magnification of the microscope is 400.

To create a useful image, a microscope must also help you see individual parts clearly. The ability to clearly distinguish the individual parts of an object is called resolution. Resolution is another term for the sharpness of an image. The area of the slide that you see when you look through the microscope is called the field of view.

PURPOSE
To demonstrate how to use a microscope properly and observe a specimen.

PROCEDURE PART 1:  Positioning Objects Under the Microscope and Investigating Field of View
1. Place the letter “f” in the center of a slide so that it is facing you and it looks like the diagram below. Place a cover slip over the letter.  This method of preparing a slide is called a dry mount because no water (or other liquid) is used.




2. Look through the ocular lens and focus the letter “f” using the low-power objective lens. Draw a picture of how the “f” looks in the space below (1)


3. As you look through the ocular lens, slowly move the slide across the stage and away from your body. In what direction does the letter appear to move? 

_______________________________(1)

4. Look through the ocular lens and move the slide to the left. In what direction does the letter appear to move? 

_______________________________(1)

5. Look through the ocular lens and move the slide up toward the right-hand corner. In what direction does the letter appear to move?

_______________________________ (1)

6. Move to the medium-power objective lens.  Use the coarse-adjustment knob to bring the “f” into focus. a) Does the width of the letter appear to change?  How? 

__________________________________________________________________________________(1) 

b) Do you see more or less of the letter than you did under the low-power magnification? 

_______________________________ (1)

PROCEDURE PART 2:  Investigating Depth of Field
The depth of field is the amount of an image that is in sharp focus when it is viewed under a microscope.
1. Cut or pull two pieces of hair from your head. Make a dry mount by placing one hair over the other in the form of an X in the center of a microscope slide. Place a cover slip over the crossing of the two hairs. Place the slide on the microscope stage and turn on the light. Ensure the low-power objective lens is in place.  





2. View the crossed hairs through the eyepiece.  Rotate the coarse-adjustment knob until the hairs come into focus. Can you bring both hairs into sharp focus at the same time under low power? 

________________________________(1)

3. Rotate the nosepiece to the medium-power objective lens. Can you bring both hairs into sharp focus at the same time under medium power? 

________________________________(1)

4. Clean the slide and cover slip and return them to the front lab bench. Put the microscope away properly.

PROBLEM QUESTIONS: 

1. Which magnification would be the most suited for scanning a slide to find a certain object? (1)

2. Explain why inexperienced scientists often have difficulties using a microscope to follow tiny organisms as they move about in a drop of pond water on a microscope slide. (1)

3. What happens to the field of view as you move from a lower to a higher magnification? (1)
4. If you were trying to study the detail of a specimen that was very thick, what problems might you have? (1)
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