Name _______________________________________


MICROSCOPY

Like no other invention, the microscope has unveiled the secrets of nature. The human eye has a resolution in the order of 100 um (10-4 m), which is about the thickness of a hair. With the microscope, whole new worlds become available for scientists. The exploration of microcosmos has led to many discoveries including cellular anatomy and physiology, viruses, and DNA.

The development of the conventional microscope at the end of the 16th century would lead to a great step forward for science, particularly in biology and medicine. In the beginning though, the microscope was mainly a toy in rich homes. But many important discoveries followed. The first scientific results based on microscopy dealt with the circulating blood system and changed our view of the human body. Scientists have also discovered and explored life's own building block – the cell. 
What can you see with the different types of microscopes? The human eye is capable of distinguishing objects down to a fraction of a millimeter. With the use of light and electron microscopes it is possible to see down to an angstrom and study everything from different cells and bacteria to single molecules or even atoms.
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USING METRICS TO DESCRIBE MICROSCOPIC THINGS
A meter is about 39 inches long.  There are 2.54 centimeters in one inch.  We can see things smaller than a mm.  But in this century, many things that we wish to measure, or observe, are much smaller than can be seen by the “naked eye”.
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In microbiology we measure things in millimeters (mm), micrometers (m), nanometers (nm) , Angstroms (A with a small o over the A) and even picometers (pm)!

Look at the chart above, given the key for the size of the measurements, 

How many Angstroms are in a nanometer? __________________

How many nanometers are in a um? ________________________

How many centimeters are in a mm?  _______________________

How many centimeters are in a micrometer? __________________

Each time units switch from mm, m and nm have a special relationship.  There are 1000 nm in a m and 1000 m in a mm.   So, when measures get to be much smaller than a mm, multiply by 1000 and use m.  If the measurements in m get very small, we  report in nm.  

Okay…now that you are getting comfortable with units, let’s see how well you can interpret the diagram on the next page.  
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How large is an average plant cell? ______________  animal cell? __________ Bacterial cell? _______________.  Therefore, the average size of an animal cell is _____________ times smaller than a plant cell.  The average size of a bacteria is _____________times smaller than a plant cell. Bacteria are 100x smaller than a ______________________ but ____________ larger than a virus.  On this chart, a small molecule is, on the average, _______________times smaller than an animal cell.

 The best microscope to use to view viruses and small molecules is an _________________________ microscope.  Light microscopes are less expensive and much easier to use if you are only looking at large structures within  ________________________________.  

However if you wish to look at detailed structures within an animal or plant cell, your best bet is to use a __________________________  

_____________________________   ______________. 

