[image: image1..pict]Compound Light Microscopes:  A Useful Tool in Biology

Name:  ______________________  Hour:  ___________  Date:  ____________

Background Info:  Some living things are very small and cannot be seen with an unaided eye.  Therefore, scientists rely on microscopes to observe these organisms.  Microscopes contain a series of lenses that enlarge the image of a specimen numerous times its normal size.  There are many types of microscopes but you will focus on learning how to use a compound light microscope in this lab.  In future labs, you will be asked to observe internal structures of living things and possibly whole microorganisms.  

Materials:

microscope

glass slide


scissors

magazine with print

absorbent cotton

lens paper


water

soap/ windex

cloth or paper towel
coverslip


writing utensil
probe (optional)

PROCEDURE:
Part A:  Preliminary Observations and Adjusting Light:
Remove a microscope carefully from the lab closet (please use two hands to carry it- grasp the arm and base).  Carry the microscope close to your body to help prevent excess bumping and jarring of the instrument.  Place the microscope in front of you at your lab table.  The arm should be away from you and the stage should be closest to you.  Take a minute to review the parts of the microscope:

	Table 1:  Functions of the Parts of a Microscope

	PART
	FUNCTION

	Eyepiece
	Contains lenses for magnification

	Arm
	Supports body tube

	Body tube
	Maintains set distance between eyepiece and objective lens

	Coarse focus/ adjustment
	Moves body tube up and down

	Fine focus/ adjustment
	Sharpens image/ used to focus

	Nosepiece
	Contains objectives

	Stage
	Supports the slide being observed

	Stage clips
	Holds the slide in place during viewing

	Diaphragm
	Regulates light from light source

	Mirror (not always present)
	Reflects light through diaphragm

	Base
	Supports microscope
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Part B:  Preparing a Wet Mount Slide:
A slide that consists of the glass slide, a coverslip (thin piece of glass or plastic), and water over the materials being observed is called a wet mount slide.  
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To prepare an example of a wet mount slide, first rinse a slide with slightly soapy water or windex.  Wipe both sides gently with a clean cloth or paper towel.  After cleaning, only touch the edges of the slide to prevent smudging the viewing surface.  Select a paper square from the printed material provided that contains a very small “e”.  Place this (with print side up) in the center of the slide and add a drop of water on it.  Place the coverslip at an angle over the water/ paper.  Gently lower the cover slip onto the slide (a probe can be used to assist in gently placing).  If air bubbles are present, gently tap the coverslip directly over the bubbles with the eraser of a pencil.  

Part C:  Focusing the Microscope and Determining Magnification:
Raise the body tube of the microscope using the coarse focus/ adjustment until the objective lens is about 2-3 cm above the stage.  Revolve the nosepiece so that the low power objective (10 X yellow) is directly in line with the body tube.  You should hear a “click” when it is in place.  If the lens is not locked into place, you will not be able to see much, let alone focus properly.  Adjust the diaphragm and light source (mirror if no lamp is on the microscope) so the greatest amount of light is coming through the opening in the stage.  

Place the prepared wet mount slide on the stage.  Position the slide so that you can read the letter normally from your position and center the letter in the light.  This will help ensure that it will be in view during the focusing process.  Fasten the stage clips so it will stay in position.  Use the coarse focus/ adjustment to lower the body tube until it stops.  Do not force it to go any farther.  

From the side, note the distance between the low power lens and the top of the coverslip.  This length is known as the working distance.  Look through the eyepiece at the specimen.  Because the field of view is probably out of focus, you may not see much.  Raise the body tube by turning the coarse focus/ adjustment while looking through the eyepiece.  When the letter comes into view, use the fine focus/ adjustment to bring the slide into proper focus.  By adjusting the diaphragm, the proper amount of light is attained.  Observe what happens to the position of the letter as you move the slide.  Move the slide both directions.  Re-center the letter and then move the slide away from the arm of the microscope.    

1. How did the letter’s position appear when viewed through the microscope as compared to its actual position on the slide?  _____________________________________________________

2. What happened when you slid the slide to the left?  ___________________________________

3. What happened when you moved the slide away from the microscope’s arm?  ______________

4. From your observations in Part C, if you were observing a living organism through a microscope and you noticed it was moving from the bottom to the top of the field of view, what could you say about its real direction of movement?  __________________________________

5. In general, how is the orientation of an object changed when viewed through a microscope?

____________________________________________________________________________

To observe the letter on high power, re-center the letter in the low power field of view, sharpen the focus, and rotate the nosepiece until the high power lens “clicks” into place.  If the high power objective touches the coverslip, raise the body tube with the coarse focus.  If the image is out of focus, turn the fine adjustment knob.  NEVER focus on high power with the coarse adjustment knob.

6. Upon switching to high power, did the letter change position?  __________________________

Explain your answer. ___________________________________________________________

7. When you switched to high power, what happened to the brightness of the field of view?  

__________________________________  Why?  ____________________________________

Using your microscope and the data table below, find the “power” of each objective.  On each objective there should be a number followed by an “X” to represent how many times an object will be magnified by that lens.  To compute the total magnification of an image, multiply the magnification of the eyepiece by the magnification of the objective lens.  


Ex.  Eyepiece- (4X)  & low power objective (10X)= Total Magnification = 40 X

Fill in all missing pieces in the data table below:

	Table 2.  Lens Power (Individual and Total)

	Lens
	Magnification
	Total Magnification

	Eyepiece
	10 X
	10 X

	Low Power
	
	

	Medium Power
	
	

	High Power
	
	


Part D:  Resolving Power and Depth of Focus:
Resolving power is the capability of a microscope to show fine detail.  Resolving power, as well as magnification, helps play a key factor in the clarity of an object seen in a microscope.  Depth of focus is the vertical amount of the specimen that is in focus at one time.  

Make sure the low power objective is the one with which you begin this activity.  While looking at the low power objective, turn the coarse focus knob away from you.  

8. What happens to the stage?  (Does it move up or down?)___________________

Prepare a wet mount slide using two different colored threads.  These two threads should form a letter “X” on the slide.  

9. Note which thread is on top of the other thread.  _____________________________________

Using low power, locate the area where one thread is superimposed on the other thread (crosses).  Move the coarse focus/ adjustment until one of the threads comes into sharp focus.  (The other thread should be slightly out of focus).  Turn the fine focus/ adjustment knob until the second thread comes into fine focus.  This procedure shows the depth of focus of a microscope.  

10. Which thread came into focus first?  _______________________________________________

11.  How can you determine which piece of thread overlays the other?  ______________________

12.  Explain what happens to a thread that was in focus when you turn the fine adjustment knob back and forth.  Use “depth of focus” in your answer.  _________________________________

____________________________________________________________________________

13. Does the objective lens move closer to or farther away from the object being magnified when the focus knob is turned toward you? ______________________________________________

CONCLUSION QUESTIONS:
14. A student places a wet mount on the stage of the microscope.  Which direction should the student move the slide in order to see objects on the left side of the slide?  _________________

15. A microscope’s eyepiece has a magnification of 2 X.  The low power objective has a magnification of 12 X.  The high power objective has a magnification of 20 X.  Answer these questions:

A. What is the total magnification using low power?  ______________________________

B. What is the total magnification using high power?  _____________________________

16. As you observe a moving unicellular organism, let’s say an amoeba, it seems to disappear and then reappear.  Based on today’s lab, explain one reason for this “vanishing act.”  

________________________________________________________________________________________________________________________________________________________

17. A student is asked to make a wet mount slide of a local creek’s water.  When the student looks through the scope, she sees no organisms.  Her teacher assures her she should see some.  Explain 2 things that may be wrong and how the student could correct the problem.  

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

18. How is it possible that part of a cell can be clearly in focus but another area of the same cell is not in focus?  _________________________________________________________________

____________________________________________________________________________

19. A student locates the nucleus of a cell under low power.  How can he be certain that the nucleus will be visible when the objective is switched to high power?  __________________________

________________________________________________________________________________________________________________________________________________________
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