Name: ______________________________Period:______________Date:______
Ms. Randall LE
Lab activity: THE COMPOUND LIGHT MICROSCOPE

Background: Some living things are too small to be seen with the unaided eye.  Therefore, you cannot observe them directly.  Unaided, the human eye cannot distinguish objects much smaller than 0.1 mm.  The microscope acts an extension of your eye, thus allowing you to see smaller objects.  The most commonly used microscope is the compound light microscope.  To begin with, light must pass through the object being viewed.  The microscope contains a series of lenses which enlarge the image of the specimen many times its normal size.

Your eye has a lens that automatically adjusts to focus on an object being viewed.  However, the lenses of a microscope must be focused mechanically.  Two knobs – the coarse adjustment & fine adjustment – move the lenses toward or away from the specimen being viewed.   

The distance between the object being viewed and the objective lens (lower lens) determines the focus.  For the object to be in focus under HIGH power (at greater magnification), the lens must be much CLOSER to the specimen than when it is under LOW power.  Because the lens is so close to the slide under HIGH power, there is greater risk of damaging both the slide and the high power objective lens. 

The capability of a microscope to provide fine detail is known as resolving power (resolution).  The vertical amount of a specimen that is in focus at one time is known as depth of focus.  

When you look through a microscope, it is important to know how much the observed object is being magnified.  To find the degree of magnification, use the following equation:
TOTAL Magnification  =  Magnification of Eyepiece  x  Magnification of  

  
        (OCULAR LENS)             OBJECTIVE LENS
Objective:
· To identify the parts of a compound microscope, learn to use the microscope properly, and arrive at an understanding of the microscope’s optical properties.  

Pre-lab: Below is a list that explains the function of the major parts of a compound microscope.  Read each function carefully before proceeding with this lab.

Eyepiece (Ocular)
Contains lenses for magnification (usually 10X)

Objectives

Contain lenses for magnification (usually 4X, 10X, 40/43X, 100X)

Arm


Supports the body tube

Body tube

Holds the lenses; Raises up & down to focus the image

Coarse adjustment Moves the body tube up & own; Used only under LOW power!!!
Fine adjustment
Sharpens the image; Moves the body tube up & down slightly

Nosepiece

Contains the low & high power objective lenses

Stage


Supports the slide being viewed

Stage clips

Hold the slide in place on the stage

Diaphragm

Regulates the amount of light reaching the objective lenses
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Base


Supports the microscope

Materials
· Compound light microscope, microscope slides, plastic coverslips, clear plastic   metric ruler, lens paper, newspaper clippings, colored threads, scissors  

Procedure:

1) Carry the microscope to your lab table with one hand on the arm and the other under the base.  Place the microscope on the table away from the edge and plug it into an outlet.  Make sure the cord will not be tripped on by other students.  Turn the microscope light on.

2) Using lens paper (and lens paper only), clean the lenses and the stage.  Be careful not to touch the lenses with your fingers since they will leave oily fingerprints that can distort the appearance of the specimen.  Also, touch slides only by their edges.

3) Prepare a wet mount slide of the letter “e”.  Raise the body tube using the coarse adjustment knob and place the letter “e” slide on the stage.  Rotate the nosepiece so that the LOW power objective is in place.  Lower the body tube all the way down.  Looking through the eyepiece, use the coarse adjustment to focus in on the letter.  You may have to move the slide around in order to center the letter and you may have to adjust the diaphragm to regulate the incoming light.  Make a sketch of the letter “e” under LOW power. 

4) Move the slide around (left, right, up, down) and observe what happens to the letter’s position.  Re-center the letter and make sure it is in focus.  Rotate the nosepiece to switch to the HIGH power objective.  Looking through the eyepiece, use the fine adjustment to focus the letter and INCREASE the light by adjusting the diaphragm.  Make a sketch of the letter “e” under HIGH power.         

5) Prepare a wet mount slide of 3 different colored threads overlapping one another.  Observe this newly prepared slide under both LOW & HIGH power and make a sketch of each.  While under HIGH power, turn the fine adjustment back & forth to focus on each of the different colored threads.  The goal here is to observe      depth of focus.
6) While under LOW power, place the clear plastic metric ruler on the microscope stage.  Looking through the eyepiece, focus the ruler using the coarse adjustment.  Move the ruler so that one of the lines representing a millimeter (mm) is located at the far left of the field of view.  Estimate the diameter (in mm) of the FOV under LOW power.  Sketch the FOV showing the placement of the ruler. 
7) Calculate the diameter in micrometers (µm).  ***Remember, 1 mm = 1000µm 
8) Since the diameter of the FOV under HIGH power is less than 1 mm, it is impossible to measure it using the ruler.  The only way to find the HIGH power field of view is to use your LOW power diameter measurement…  
9) Since HIGH power magnification is usually 400X and LOW power magnification is 100X, it makes sense that HIGH power magnifies the specimen 4 times more than LOW power. Therefore, simply take your LOW power measurement for FOV and divide it by 4 to arrive at your HIGH power FOV.  Be sure to record ALL measurements in your Data section.

Data
Label the parts of the compound microscope below using the following list.  Record your answers on the separate Answer Sheet.    

eyepiece (ocular), base, stage clip, coarse adjustment, arm, nosepiece, diaphragm, light, objective, stage, body tube, fine adjustment
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LETTER “e” 

                          LOW                                                                  HIGH


COLORED THREADS
                          LOW                                                                  HIGH

LOW POWER FOV (field of view) = __________ mm = __________ µm                                                              

LOW

                                             

Use the space below to show your calculations for determining HIGH power FOV:
Label the microscope parts below.  The diagram is on the back of your lab handout.
a = _________________________

g = _________________________

b = _________________________

h = _________________________

c = _________________________

i = _________________________

d = _________________________

j = _________________________

e = _________________________

k = _________________________

f = _________________________

l = _________________________
Analysis
1. How does a compound microscope work (in general)?

--------------------------------------------------------------------------------------------------------
--------------------------------------------------------------------------------------------------------
2. What is the correct way to carry a microscope?  Be specific!
--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

3. How should a slide be placed on the microscope stage?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

4. What part of the microscope regulates the amount of light reaching the specimen?

--------------------------------------------------------------------------------------------------------
5. What are the two adjustments used to get a clear image of a specimen?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

6. 16.3 µm is equal to how many mm?

----------------------------------------
7. How did the position of the letter “e” appear when viewed through the microscope as compared to its actual position on the slide?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

8. What happened to the letter “e” when you moved the slide to the left?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

9. What happened to the size of the letter “e” when you switched from LOW to HIGH power?  Why couldn’t you see the entire letter anymore?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

10. Does the brightness of the FOV increase or decrease when you switch from LOW to HIGH power?  Why?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

11. What is the total magnification of an image under LOW power?  HIGH power?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

12. For the colored threads, was it possible to determine which thread was on top?       If so, how?

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

13. Explain what is meant by depth of focus? 

--------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------

