
The Microscope
Materials
· 
· Microscope
· Slides
· Cover slip
· Newsprint
· Dropper
· Water
· Iodine
· Onion skin
· Toothpick
· Cheek cells (each student’s)
· Dog hair
· Cat hair
· Human hair
· Pond water


		

Objectives	
· Become familiar with the microscope; its uses, parts and handling
· Examine and compare different objects while magnified
· Determine magnification power
· Compare and contrast different cell types
Problem
How is the microscope used?
	The microscope is the basic tool in the study of biology. By means of lenses, the microscope magnifies objects and living things too small to be seen with the unaided eye.
 	Two principles involved in using the microscope are: magnification — the ability lo enlarge an image, and resolution — the ability to produce a clear image. As magnification increases and light rays arc scattered more, the resolution or distinctness of the image decreases.

Procedure
Part 1—Analysis
To know how to use the microscope, you must first be familiar with its parts. You have already labeled the parts of the microscope.  Use this picture to help you identify what parts to use if needed.

Part 2- Investigation
Part A) Specimens observed through the microscope are mounted on glass slides. Wet mount slides are slides that you prepare for temporary use. Prepared slides are for permanent use. Your teacher may use prepared slides to illustrate certain subjects that you will study.

 	To prepare a wet mount slide of a newsprint lowercase "e," follow these steps. (Also on pg. 829)
1. Rinse a microscope slide with water and wipe both sides with a clean, soft cloth. Hold the slide by the edges. Then rinse and dry a cover glass as you did the slide. 
2. Cut out a small piece of newsprint that contains a lowercase "e."
3. Using a medicine dropper, place a drop of tap water in the center of the slide. 
4. Place the newsprint “e” in the drop of water. 
5. Lower the cover glass as demonstrated by the teacher. This method will prevent the formation of air bubbles. 
6. Place your temporary wet mount on the stage of the microscope and position it so that the letter "e" is facing you as you would read it. Clip it into place. Now you are ready to examine your "e."

· Using the coarse adjustment, lower the low-power objective as far as it will go without hitting the slide. Be sure to watch the bottom lens as you do this. Never lower the objective while looking through the eyepiece.
· Look through the eyepiece. Adjust the low-power objective by turning the coarse adjustment toward you. The letter "e" will soon come into view. 
· Draw a picture of what you see under the microscope in the circle on the left provided on the Data Sheet.
· Move the "e" into the exact center of the low-power field. Turn the low-power objective out of the viewing position as you move the medium-power objective into position. 
· Turn the fine adjustment to achieve a sharp, clear focus. If you are having difficulty seeing the "e" clearly, check positions of the low-power objective and the slide. 
· Draw a picture of what you see under the microscope in the circle on the right provided on the Data Sheet. Answer questions on the Data Sheet.

Part B)  Using the same steps from above on how to prepare a wet mount slide, obtain a thin piece of onion skin to do the same observations.
****Instead of water, put one drop of Iodine on your slide****

	Draw what you see in low, medium and high powers in the spaces provided on the data sheet.  Answer the corresponding questions.

Part C)  Prepare a wet mount slide of your cheek cells and examine those under the microscope.  To obtain your cheeks cells:
· Get a new toothpick out of the box.  
· Gently scrape the inside of your cheek with the flat end of the toothpick.
· Scrape the toothpick onto the microscope slide.
· Add a drop of Iodine, NOT water.

Part D)  Because specimen materials have depth as well as length and width, you will need to shift your focus as you view in order to see details at various depths. Resolving power refers to how clear and sharp the magnified image can be made. Both light and resolving power are reduced as magnification is increased.
· Mount two different-colored cotton fibers across each other in a drop of water on a microscope slide. 
· Cover the slide with a cover glass. Be careful not to trap air under the cover glass. Adjust the diaphragm, and bring a fiber into sharp focus with the low power of your microscope.
· As you examine the fibers, shift the focus by turning the fine adjustment back and forth slowly. Answer questions on the Data Sheet.
· Move the fibers to the center of the low-power field and shift to the high-power magnification. Bring the fiber into the sharpest possible focus with the fine adjustment. Never move the coarse adjustment when using high-power magnification. 
· Answer question on the Data Sheet.

Investigations On Your Own
1) Examine textile fibers such as linen, silk. wool, nylon, etc. under the microscope. How do these fibers differ? (Fiber identification is often important in criminal investigation.) 
2) Compare different types of paper — newsprint, tissue paper, stationary — under the microscope. What differences do you observe? 

Name______________________________________________________________________________
Microscope/Cell Lab Data Sheet

1) The low-power objective is shorter than the high-power objective.  In what other way does the high-power objective differ from the low-power objective? ____________________________________________________________________________________________________________________________________________________________________
2) What magnification is printed on the lens of the low-power objective? _________________________
3) What power is the eyepiece? ________________________
4) What is the total low-power magnification? _________________________
6) What do you see through the eyepiece? _________________________________________________

Part A
Draw in the letter "e" from the newsprint as described in the investigation. 







			Low-power						High-power

7) Describe the position of the "e'. _________________________________________________________
8) What happens to the "e" as you view it through the microscope?  (Hint: 3 things change) __________________________________________________________________________________ __________________________________________________________________________________
9) What happens if you push the slide away from you? ________________________________________ _________________________________________________________________________________
10) What is the total magnification of the high-power lens? ____________________________________
11) About how many times was the magnification increased when you changed form low power to high power? _______________________________________________________________
12) How does this change the area of the slide included in the high-power field? ________________________________________________________________________________


13)  Draw the onion cell in each power below.







	Low Power			Medium Power				High Power

14)  Draw the cheek cells for each power below.







	Low Power				Medium Power			High Power


15)  Describe some differences in the onion cells and human cheek cells.___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


16) Describe any changes in the appearance of the position of the fibers. __________________________ ________________________________________________________________________________
17) Explain why these apparent changes occur. ______________________________________________ ________________________________________________________________________________
18) How can you determine which fiber is on top when you look though the microscope? ________________________________________________________________________________
19) What happens to the focus as you change from low-power to high-power objective? ________________________________________________________________________________________________________________________________________________________________
20) Compare and contrast the different hair types (human, dog and cat).  Draw each and make note of key differences.





	Human				Dog					Cat




Note the key differences between the three hair types here: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

