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What’s the Size of What You See?
In this activity, you’ll learn how to use scale bars on images and movies, and find out how to calculate the size of specimens you examine with your compound microscope.

Part One: Using scale bars

1. Determining the size of a red blood cell
Observe the image of red blood cells. Notice that the scale bar says “50µm,” which is 50 micrometers or 0.05 mm. Estimate how many blood cells could fit end to end along the scale bar. Now, use the equation below to calculate the size of an individual blood cell:
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Your calculations:  

Diameter of one red blood cell: __________ (Don’t forget the size unit!)

2. Determining the size of a Volvox colony

Observe the image of Volvox globator. Notice that the scale bar says “150 µm,” which is 150 micrometers or 0.15 mm. Estimate how many of the Volvox can fit along the scale bar. Does one entire Volvox fit, or does only part of one fit on the scale bar?  Show your work below.

Your calculations (include the correct equation for this problem, as modeled in the first problem): 

Diameter of one Volvox: __________

3. Determining the diameter of a sea urchin sperm  

Observe the image of sea urchin sperm. Notice that the scale bar is ________µm.  Determine the diameter of the head (round portion) of a sea urchin sperm. 
Your calculations: 

Diameter of the sea urchin sperm:  __________


continued
4. Finding the size of a sea urchin embryo

Observe the image of the sea urchin embryo. Notice that the size of the scale bar is _________ µm. Keeping this image available, watch the sea urchin embryo cell division movie. Calculate the diameter of a sea urchin embryo at the one-, two-, and four-cell stages. Show your calculations below.

a. One cell—your calculations:

Diameter of single-celled sea urchin embryo: __________

b. Two cells—your calculations:

Diameter of two-celled sea urchin embryo: __________

c. Four cells—your calculations:

Diameter of four-celled sea urchin embryo: __________

d. As the embryo divides, does it become larger, stay the same size, or become smaller?

e. What do your calculations tell you about the size of the individual cells of the early sea urchin embryo? Do they increase in size as the embryo divides, decrease in size, or stay the same?


continued
Part Two: Finding the size of microscope specimens

1. Finding the magnification of your microscope

Locate the ocular lens (eyepiece) on your compound microscope and find the number on it, which is probably followed by an X. The number tells you how many times the lens magnifies a specimen and is known as the power (magnifying power) of the lens. 

Ocular power:  _______X

Find the three barrel-shaped objective lenses located on the rotating nosepiece above the microscope stage. Find each of their powers and record them below. The lowest power is the shortest objective, and the highest power is the longest objective.

Lowest power objective:
_______X
Medium power objective:
_______X

Highest power objective:
_______X

Total magnification is found by multiplying the power of the ocular by the power of the objective. Find the total magnification of the microscope for each power.

Lowest magnification: ocular power multiplied by the lowest power objective = _______X

Medium magnification: ocular power multiplied by the medium power objective = _______X

Highest magnification: ocular power multiplied by the highest power objective = _______X

2. Finding the field diameter
Snap in place the lowest power objective. Place on the stage a clear plastic millimeter ruler. Focus on the millimeter divisions. Determine how many millimeters fit across the diameter of your field, and fill in the first row of the table below. Repeat this process for medium power. For high power you may have to estimate, because the field diameter will be less than one millimeter. Or you can use the mathematical solution on the next page. 
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continued
Field diameter for highest power

The highest magnification is tricky, because the field is less than one millimeter. You can move the ruler back and forth and try to estimate the fraction of a millimeter that fits across the diameter, or you can use the proportional relationship shown here:
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Hint: you can plug in all the values except field diameter at the highest power, and cross multiply to get the answer.

This inverse proportional relationship tells us something important about the relationship of magnification to field diameter. What happens to the field diameter as the magnification increases? 

Do you see more or less surface area of a specimen as magnification increases? 
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