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This lab was created by Mr. Buckley from Edward Knox High School. Credit is given for this original activity to Mr. Buckley.

Microscopic Measurements Laboratory Activity 

The microscope can be used not only to observe very small objects, but also to measure their sizes.  Microscopic measurements are expressed in units of the metric system, which is a decimal system 
based on the meter. 

Upon the completion of this activity the student will be able to: 

1.  use the metric system for making measurements of very small objects with the aid of a microscope. 
2.  utilize metric system conversions commonly used in biological studies when estimating 
     the size of an object under the microscope. 

Background Information

It is easy to calculate the amount of magnification produced by a compound microscope.  This is calculated by multiplying the magnifying power of the objective lens times the magnifying power of the 
ocular.  For example, a certain microscope may have an ocular of 10 X power and a low power objective 
lens of 5 X power.  The total magnification of this particular microscope under low power is 50 X.  This 
means that an object viewed in this microscope would appear fifty times larger than it would to the
naked eye. 

Although we can calculate the total magnification of the microscope, we do not know the size of the object being observed unless we have a reference scale of some kind.  Many types of similar microscopic organisms can be distinguished from each other, because the have completely different size 
ranges.  Commonly in research and collegiate laboratories, a reference scale engraved on a glass 
disk is placed between the two lenses which make up the ocular.  This scaled disk is called an OPTICAL 
MICROMETER.  After proper adjustment, an object can be viewed in the microscope at the same time the ocular micrometer is viewed and the size of the object is thus determined directly.  

While we do not possess this sort of fancy instrumentation, we can get perfectly good results 
involving our microscopic measurements utilizing another technique which we shall utilize in this activity. 

Procedure 

1. Place the plastic millimeter ruler provided across the midline of the microscopic field by aligning it properly on the stage of your microscope where the light comes through. RECORD the diameter of the widest central portion of your microscopic field in the appropriate place on your data table.   (This recording will be both in millimeters and in the smaller units more frequently used by Biologists called micrometers.) 

HINT:  1 millimeter (mm) = 1,000 micrometers (um)

	Finding the Size of a Microscope Field of View
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In the pictured field of view at the left, it can be observed that there are approximately 3 1/2 divisions equal to a length of 3.5 mm.   Therefore this field of view is equal to 3.5 mm or 3,500 um.


2. Record the low power diameter of the microscopic field in the space provided on your data table using the technique provided in step # 1 of this procedure.

3. The diameter of the high power field may be obtained quickly once the diameter of the low power field is known.  Although you could likely determine the diameter of the high power field with the metric ruler through our microscopes, it is not always this simple.  Often the scale on the ruler is not sufficiently visible under the poorer lighting conditions of high power, and therefore the diameter of the high power field must be calculated by means of ratios. The magnifying power is the multiplicative inverse of this ratio.  In simpler terms, if the high power objective magnifies 400 times and the low power objective magnifies 40 times, then the ratio is 10 : 1 and the diameter of the high power field is 1/10 that of the low power field. Let’s say that the diameter of the low power field was 1,800 micrometers. It should be apparent to you that the diameter of the low power field in my example by using this ratio technique is now 180 micrometers.  Observe the objective lenses of your microscope and record the appropriate ratio information in the blanks using the techniques that have discussed in this paragraph. 

4. Now you can utilize the information that you have obtained on field diameter to calculate the actual size of a real object, such as those on a real or prepared microscope slide.  Remove the plastic ruler from the stage and replace with the slide of a prepared specimen obtained from your instructor.  Record the type of cell that you will be observing in the appropriate place on your data sheet.

5. Estimate the diameter of your cell, first under low power, and then under high power in microns. For example, if the diameter of your low power field is 1600 micrometers, and the object in view takes up 1/4 of that diameter.  Then the size of that object can be estimated as approximately 400 micrometers.

Data Table 

low power field diameter = __________ 

high power field diameter = __________ 

low power magnification  = __________ 

high power magnification  = __________ 

ratio of high power to low power magnification = ______

high vs. low power increase in magnification = _____ X 

Organism             Low Power      High Power 
Cell Type             Length              Length 
---------------------------------------------------------------- 

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

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

Conclusion Questions:

1. Why are the lengths of the cells usually approximated when we record their values for length?

2. How many micrometers in a millimeter?  How many  millimeters in a micrometer? 

3. A microscope has a field diameter of 2,000  microns under a total low power magnification of 100 X.  This microscope has a 10X power ocular.  Given this information, answer the following questions that appear below.

a. What is the power of the low power objective lens?

b. If a cell which is observed takes up approximately 1/6 of the field of view under low power, what is its approximate length?

c. If we now switch to high power using the 60 X objective lens, what is the magnification of this microscope? 

d. Under the high power magnification you calculated in part (c.) above, what is the approximate length of our cell under high power?

e. About how much of the high power field diameter (fractional amount) does this cell occupy?

4. Indicate the approximate size of an individual cell in A in micrometers in the field of view below. Be able to justify your answer using written descriptions and calculations.  

The field of view in this question is 2 mm.


Use the diagram below to answer questions 5-7. 
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5. What is the size of the nucleus in micrometers?

6. What is the size of the cell in micrometers?

7. What is the size of the field of view in micrometers?  in millimeters?

  

