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Background 

A microscope is a tool commonly found in biology labs that is used to view objects too small to be seen 

with the naked eye.  The part of the word “micro” means small, and “scope” means to see or view; so 

microscope literally means “to see small” objects.  Before the microscope was invented over 350 years ago, 

scientists had no idea that cells existed, and the objects inside cells carried out the basic functions of life. 

Microscopes have come a long way in the three-and-a-half centuries since its invention.  They allow us 

to see tiny objects in great detail.  Some of the most powerful microscopes, using advanced technology, can 

even allow us to “see” the molecules and atoms! 

The microscopes we’ll be using in class are called compound light microscopes.  They have multiple 

objective lenses that work with the eyepiece to magnify the object being viewed.  The eyepiece is where an 

object is viewed from and has its own magnification power of 10.  When combined with an objective, the 

magnification is greatly increased.  The magnification power of the objective is multiplied by the eyepiece 

magnification to give a total magnification.  For example, if you were using an objective with a power of 10, the 

total magnification would be 100 times (10 for the objective x 10 for the eyepiece = 100).  Each of the four 

objective lenses is labeled (and color-coded) with its own magnification power: 4X, 40X, 10X, and 100X.  The 

highest magnification, 100X, is typically used for viewing and studying bacteria and will not be used in this 

class. 

The invention of the microscope was a pivotal event in the field of biology that lead scientists to 

understand about how cells function, grow, and divide.  It also was important in the development of many of the 

ideas behind the Cell Theory.  Microscopes are commonly used in hospitals to identify infectious agents so that 

ailments can be treated more effectively. 

In this activity, you’ll learn how to use a microscope effectively and understand more about the world 

that would normally be invisible to us. 
 

Objective(s) 

 to demonstrate the proper procedure in using the microscope and explain its use 

 to prepare and view a wet mount 

 to determine the total magnification of an object being viewed 

 to properly center and focus an object being viewed at multiple magnifications 
 

Materials

 microscope 

 hand lens (x2) 

 microscope slide 

 slide cover slip 

 newspaper (or other 

printed material) 

 colored thread 

 150 mL beaker w/ water 

and pipette  

 forceps 

 scissors 

 petri dish (lid or bottom) 

 lens paper 

Pre-Lab Questions 
Answer the following questions below on a separate sheet of paper.  You must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences. 
 

1. What is the magnification of the microscope’s eyepiece?  What would be the total magnification of an 

object if it was being viewed using an objective with a magnification of 40?

2. Which objective will not be used in this class?  What would be the total magnification of an object if 

you were to use it? 

3. You may only use the coarse focus knob with one of the objectives.  Which one is it and why? 

4. What does the word “parfocal” mean? 

 

 

 

Using the Microscope 
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Safety 
  

 Although there are no special safety precautions for this activity, the microscope is a delicate, 

precision tool and must be handled properly.  Please observe these rules when using the microscope: 

1. Use both hands to carry the microscope: one hand on the base, and one on the arm. 

2. Carry the microscope upright. 

3. Do not drag the microscope across the countertop. 

4. Use only lens paper to clean the eyepiece, objectives, or stage window. 

5. When storing the microscope: 

a. Switch off the power and unplug it 

b. Remove the slide 

c. Lower the stage 

d. Set the lowest objective in place 

e. Cover the microscope 
 

Procedure – Hand Lenses 
As you work through the procedure, answer the questions as you go on your lab paper.  You must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences. 
 

1. Use a hand lens to examine this paper.  About how many times larger to you estimate the image to be?  

Is the image inverted (upside-down)?  Is the image reversed (mirrored)? 

2. Place a hand lens at about half an arm’s length and view an object across the room.  About how many 

times larger to you estimate the image to be?  Is the image inverted and/or reversed? 

3. As before, place a hand lens at about half an arm’s length, and a second hand lens between it and your 

eyes.  What happens to the magnification when you use a second hand lens?  Is the image inverted 

and/or reversed?  Does the distance between the lenses affect the focus?  Is the image inverted and/or 

reversed? 
 

Procedure – Preparing a Wet Mount 
 

1. Cut out a small word containing a lowercase letter “e” 

from the printed material. You will only use the “e.” 

2. Use the pipette to place a drop of water in the center of a 

slide. 

3. Carefully use the forceps to place the “e” right-side-up on 

the drop of water.  The paper will then soak up some of 

the water.  

4. Use the forceps again to gently place the coverslip at the 

water’s edge and slowly lower it onto the drop. (see 

Figure 1) There should be very few air bubbles trapped under the coverslip.  If not, repeat steps #2 – 4 

until you’re successful. 
 

Procedure – Viewing a Wet Mount 
As you work through the procedure, answer the questions as you go on your lab paper.  You must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences. 
 

1. Plug in the microscope’s power cord and switch on the lamp. 

2. Rotate the nosepiece so that LOW power (4X) objective is in place. 

3. Carefully place the prepared wet mount on the stage and lock it in place using the spring-loaded stage 

clip. 

4. Use the stage knobs to position the “e” over the stage window.  You should notice that light is coming 

through the stage window. 

5. Look through the eyepiece while keeping both eyes open.  This is difficult and somewhat awkward at 

first, but it will help to reduce eyestrain over time. 

Figure 1 
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6. Use the coarse focus knob to raise the stage.   IMPORTANT: You may only use the coarse focus knob 

when you’re using the low power objective!  Because the coarse focus knob moves the stage up and 

down quickly: the medium, high, and very high power objectives can be damaged by using it. 

7. Center the letter in the field of view using the stage knobs. 

8. Use the petri dish to draw a circle on your paper and sketch what you see, to scale, in that circle.  Label 

the image with the total magnification.  Is the image inverted and/or reversed? 

9. Use the light intensity dial and iris to adjust the amount of light projected through the stage window.  

How does it affect your ability to see the object? 

10. Use the stage knobs to move the slide to the left.  Which direction does the “e” move when viewing it 

through the eyepiece?  Move the slide up (away from you).  Which direction does the “e” move when 

viewing it through the eyepiece? 

11. Re-center and focus the “e” in the field of view.  Rotate the nosepiece to lock in the medium power 

objective.  It should be relatively in focus already because the microscope is parfocal.  Parfocal 

microscopes have all lenses in focus at the same time, so the image should remain relatively in focus 

when switching from one objective to another. 

12. Use the petri dish to draw a circle on your paper and sketch what you see, to scale, in that circle.  Label 

the image with the total magnification. 

13. Rotate the nosepiece to lock in the high power objective.  Use the petri dish again to draw a circle on 

your paper and sketch what you see, to scale, in that circle.  Label the image with the total 

magnification. 

14. Use a piece of lens paper to wipe clean the slide and coverslip. 
 

Procedure – Depth of Field 
As you work through the procedure, answer the questions as you go on your lab paper.  You must either write out the 

questions, or include the questions in your responses.  Be sure to use complete sentences. 
 

1. Prepare a wet mount by crossing three different colored threads.  Be sure to cut the threads short enough 

that they fit under the coverslip. 

2. With the lower power objective, find the point where the three threads cross each other. 

3. Slowly focus up and down.  You should notice that all three threads are relatively in focus at the same 

time when viewing them with the low power objective. 

4. Switch to the medium power objective.  Remember to use only the fine focus with any objective other 

than low power.  What happens to your ability to see all three threads simultaneously in focus?  Explain. 

5. Finally, switch to the high power objective.  Use the fine focus knob to adjust your view at different 

“levels” of the threads.  What is depth of field?  What happens to depth of field as magnification 

increases?  What must be done to view all of a “thick” specimen? 
 

Clean Up 

 trash: letter “e,” colored thread, used lens paper 

 everything else returned to its original location 
 

Results & Analysis 
Answer the following questions on your lab paper.  For actual questions, you must either write out the questions, or 

include the questions in your responses.  Be sure to use complete sentences and show your work for math problems. 
 

1. What would be total magnification if you were viewing a specimen with the 

a. 4X objective (low power)? 

b. 10X objective (medium power)? 

c. 40X objective (high power)? 

d. 100X objective (very high power)? 

2. Describe the relationship between width of field and lens magnification. 

3. Describe the relationship between depth and field and lens magnification. 

4. Describe the relationship between lens magnification and the amount of light entering the lens. 

 


