Notes:  MICROSCOPY  



                 
1. Just how small are cells?

a. Scales of measurement

i. 



 SHAPE  \* MERGEFORMAT 
[image: image1] (nm) – 1 billionth of a meter 

ii. 
[image: image2]
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[image: image3] (µm) -  1 millionth of a meter

iii. 
[image: image4]
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[image: image5] (mm) – 1 thousandth of a meter

iv. 
[image: image6]
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[image: image7] (cm) – 1 hundredth of a meter
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Relative sizes 

i. 
[image: image8] (up to 100 um)

ii. 
[image: image9] (up to 10 um)

iii. 
[image: image10] (1um)

iv. 
[image: image11] (100nm)

v. 
[image: image12]
[image: image13] (10nm)

vi. 
[image: image14] (1nm)

2. Microscopes are instruments that can magnify and resolve objects
a. Magnification:  _______________________________ ___________________________________________ ___________________________________________
b. Resolution:  
i. The ability to form separate images of objects that are 
[image: image15]
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ii. Resolving power is stated as the minimum distance two points can be separated and still be distinguished as two separate points.  
iii. The smaller the resolving power, the 
[image: image17]
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[image: image18]
c. Light microscopes (use lenses and light)
i. 
[image: image19] and easy to use
ii. Used to study 
[image: image20] or 
[image: image21] cells in 
[image: image22]
iii. Objects can be magnified up to 
[image: image23]
iv. Can resolve objects 
[image: image24] (500 times better than the human eye)
d. Electron microscopes (use electron beams)
i. Can magnify up to 
[image: image25] times.  This is 125 times the magnifying power of light microscopes. 
ii. Can resolve objects that are 
[image: image26] apart.  This is 1000 times the resolving power of light microscopes.  
iii. Requires cells to be 
[image: image27] and chemically treated before viewing.  
iv. No ______________ can be seen.

e. What cell structures can we see under a microscope?

	Cell Structure
	Light Microscope
	Electron Microscope

	Membrane
	
	

	Ribosome
	
	

	Mitochondria
	
	

	Golgi apparatus
	
	

	Endoplasmic Reticulum
	
	

	Chloroplast
	
	

	Cytoskeleton
	
	

	Flagella
	
	

	Lysosome
	
	

	Vacuole
	
	

	Nucleus
	
	

	Cell wall
	
	


f. 
[image: image28]
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[image: image29] are pictures of taken through microscopes
3. Microscope math:
i. To find the total magnification of an image you are viewing under the microscope, multiply the power of the ________________________ by the power of the ______________________________________.
ii. Field of view:  ______________________________________________________________________.

iii. To determine the field of view (FOV):

[image: image30]
For example, if a 5X FOV is 3mm, what is the 40X FOV of that microscope?


[image: image31]
iv. Estimating the size of an object

[image: image32]
SKYLINE MICROSCOPES QUICK REFERENCE SHEET

	EYEPIECE MAGNIFICATION
	OBJECTIVE MAGNIFICATION
	TOTAL MAGNIFICATION
	FIELD OF VIEW

	10
	4
	
	Measure



	10
	10
	
	Calculate



	10
	40
	
	Calculate
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(FOV lower power) (Magnification lower power) = (FOV higher power) (Magnification higher power)











(FOV lower power) (Magnification lower power) = (FOV higher power) (Magnification higher power)

















Size of object = (FOV) / # of objects which fit across field
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