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Also include in this section an additional test that would confirm your results for each unknown.  This is a test 

that you did not perform; it could be a staining procedure or an additional metabolic assay.  Make sure you 

mention the expected result for these additional tests. 

  

After you have discussed the identification of your unknowns, include 1-2 paragraphs about each of your 

identified bacteria.  This section should include what your test results tell you about the bacteria’s structure, 

morphology, and metabolism. Also add some general information about the bacteria, including any diseases that 

this species has been shown to cause.  You can use your textbook to obtain this information, or use the 

following websites: 

 

 CENTERS FOR DISEASE CONTROL AND PREVENTION: Contains information about infectious 

diseases, their causes, treatments, epidemiology and prevention. 

 http://www.cdc.gov/ 

AMERICAN SOCIETY FOR MICROBIOLOGY: allows for searches of their journals; also  contains links 

to current information about Microbiology and Microbiology  education.http://www.asm.org/ 

 NATIONAL LIBRARY OF MEDICINE, part of the National Institutes of Health; includes information 

on infectious diseases; search engine can be used to find current information on a particular topic 

http://www.nlm.nih.gov/ 

 CELLS ALIVE: links to information about bacteria, viruses and eukaryotic pathogens 

 http://www.cellsalive.com/inex.htm 

 OTHER RESOURCES MAY BE USED BUT PLEASE MAKE SURE THEY ARE RELIABLE 

(WHEN IN DOUBT ASK YOUR INSTRUCTOR!) 

 

DO NOT RELY ON WIKIPEDIA! 

 

The Lab Report will be due on Lab 10.  Lab reports that are turned in late will have 5 points deducted for each 

day they are late.  No reports will be accepted after lab 11—no exceptions! 

 

Suggestions for writing a good lab report: 

1. Have someone proofread your lab report before you turn it in. 
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This is what your works cited page should look like....   

  

  
Works Cited  
 

Batchelor, John and James Davidson.  The American Nation.  New Jersey: Prentice Hall, 1994.  Print.  
  
“Biography of Franklin D. Roosevelt.”  The White House.  Web.  26 Sept. 2009.  
  
“George Washington.”  World Book Encyclopedia.  3rd ed.  1996.  Print.   
  
Glory. TriStar Pictures, 1989. DVD.  
  

O'Brien, Steven. "Bill Clinton." American Government. ABC-CLIO, 2012. Web. 18 Aug. 2012.  

  
“President Barack Obama’s Inaugural Address.”  Youtube, 2009. Web. 18 Aug. 2012.  
  
Rubel, David.  Scholastic Encyclopedia of the President.  New York: Scholastic, 1994.  Print.  
  

Sisk, Richard.  “President Obama blasts Iran for secret nuclear facility.”  New York Daily News.  12  

July. 2009.  Web.  26 Sept. 2012.  

  

  

  

  

 Note:  

●All entries are in alphabetical order.  

●Books, websites, newspaper and magazine articles, etc. are NOT separated by type.  
●All punctuation marks must be in the proper place!!  

●All entries that go onto a second line are indented, are lined up, and single-spaced.  

●The entries are not numbered or bulleted.   

●There is a line skipped between entries.  All entries are lined up.   

●All titles are in italics.  

●All entries in your work cited must indicate what type of source it is (e.g. “Print”, “Web”, etc.)  

●The online database ABC CLIO gives the proper citation at the end of each article.  

●All dates are listed : Day Month (abbreviated) Year e.g.: 26 Sept. 2012  

●A “Works Cited” page is always a SEPARATE page.  

●It is not necessary to include the URL Address for webpages.  
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Appendix II: Scientific Notation and Serial Dilution 

 

Scientific notation is a concise method of expressing numbers that are too large or too small to be conveniently 

represented as decimals.  Since science is often concerned with very large things (e.g., galaxies, light years, 

planets) and very small things (atoms, bacteria, viruses), scientific notation is commonly used in science and 

engineering.   

 

  In scientific notation, all numbers are written in the following form: 

 

A x 10n    (A times 10 raised to the power of n) 

 

“A” represents the digits in the number and “n” is the exponent (or power) to which ten is raised.   

 

Numbers both larger and smaller than one can be represented in scientific notation.  If the number is larger than 

one, the exponent will have a positive value, and if the number is smaller than one, the exponent will have a 

negative value.  For example: 

 

(a) The number 100 can also be written as 1 x 102 (or: 1 times 100 = 100).  Scientific notation tells you that you 

take the number 1, and move the decimal point 2 places to the right of the number. 

 

(b) The number 0.01 can also be written as 1 x 10-2.  Scientific notation tells you that you take the number 1 and 

move the decimal 2 places to the left of the number. 

 

Some examples: 

 a. 223 = 2.23 x 102 

 b. 0.000156 = 1.56 x 10-4 

 c. 7,650,000 = 7.65 x 106 

 d. 0.00382 = 3.82 x 10-3 
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Exercises 

Below are a series of exercises that will help familiarize you with scientific notation. 

1. Convert the following fractions to their decimal form and their scientific notation form. 

  

 

Fraction  

 

Decimal  

 

Scientific notation  

 

1/10 

  

 

1/100 

  

 

1/1,000 

  

 

1/10,000 

  

 

1/100,000 

  

 

 

2. Write the following numbers in scientific notation: 

 a. 4,500  ______________________________ 

 b. 2,220,000  __________________________ 

 c. 0.0035  _____________________________ 

 d. 0.7  ________________________________ 

 e. 858.67  ______________________________ 

 

3. The following numbers are written using scientific notation.  Convert them to their decimal form. 

 a. 5.65x 10-3  ________________________ 

 b. 9.25 x 10-4  _______________________ 

 c. 5.68 x 105  ________________________ 

 d. 1.632 x 103  _______________________ 

 e. 4.8932 x 10-2  ______________________ 
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1 ml                              1 ml 1 ml             

Undiluted original 

sample
9 ml H2O9 ml H2O 9 ml H2O

 

Serial Dilution Problems 

1. You have a urine sample from a patient that you suspect has a urinary tract infection.  You make ten-fold 

dilutions of this sample as shown below, and then plate 0.5 ml (500 l) of the last dilution on a TSA plate.  

There are 45 colonies on the plate.  How many CFUs/ml were in the original urine sample? 

 

 

 

 

 

 

 

 

 

 

 

2.  You have received a sample from a sewage treatment plant, and have been asked to determine how many 

CFUs/ml are in this sample.  You want to make a 1/100,000 fold dilution, but the smallest volume you can 

measure is 1.0 ml, and the tubes available to you only hold 10 ml.  Explain/draw how you would do this! 

 

 

 

 

 

 

 

3.  You have a bacterial culture that you know has 650,000 bacteria/ml.  You do serial dilutions to achieve a 

1/10,000 dilution, and then plate 0.1 ml of each of these dilutions.  How many colonies will you see at each 

dilution?   
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4.  You do a series of dilutions as shown below, and you plate 1.0 ml of each dilution.  Given the information 

below, fill in the number of colonies you would expect on each of the plates. 

 

 

 

 

 

5.  You do serial dilutions on a water sample, and plate the dilutions on TSA plates.  You count the colonies on 

each of the plates as follows: (Note: TMTC = too many to count) 

Dilution Number of CFUs 

 

10-2 

 

TMTC 

 

10-3 

 

TMTC 

 

10-4 

 

352 

 

10-5 

 

45 

 

10-6 

 

6 

 

10-6 

 

0 

 

Based on these results, what is your estimate for the total number of CFUs/ml in the original sample? 

 

 
 

9 ml 

H2O

9 ml 

H2O
9 ml 

H2O

9 ml 

H2O

Undiluted original 

sample

1 ml 1 ml 1 ml 1 ml 1 ml

9 ml 

H2O

Number of colonies on each plate       ________         _________ ____446__            _________      ________
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Volume display window

Tip ejector

Volume adjustment knob

 

Appendix III: Introduction to Micropipetting 

When scientists need to transfer small volumes of liquid, they use a piece of equipment known as a 

micropipettor (or pipettor). There are a few different types of micropipettors based on the minimum and 

maximum volumes of liquid they are designed to transfer. Today you will learn how to use a micropipettor to a) 

transfer 1 ml (1000 µl) volumes of liquid in the preparation of serial dilutions, and 2) transfer 0.1 ml (100 µl) of 

these dilutions onto agar plates.  

A. How to set the micropipettor for the appropriate volume: 

The picture of the micropipettor shown below is similar to the one you will be using. As you can see, 

this micropipettor is designed to transfer volumes between 100 µl - 1000 µl (this type of micropipettor is 

sometimes called a P1000). The display window reads “1000” when the pipettor is set to its maximum 

volume (1000 µl or 1 ml). If we were using this same pipettor to transfer 500 µl (or 0.5 ml) the window 

would read 500.  

 

 

 

 

 

 

Similarly, the pipettor shown below (a P200) is designed to transfer volumes between 20- 200 µl (0.02- 0.2 ml) 

It is set at 50 µl —to pipet 100 µl you would set the display to read ‘100’.  
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 The volume is set by turning the knob at the top of the pipettor until the correct volume is reached. 

*Note: never try to turn the knob above the minimum or maximum volumes or you may damage the 

micropipettor! 

 

B. How to attach a pipet tip: 

After setting the appropriate volume, you will be attaching a pipet tip to the narrow end of the micropipettor. 

The P1000 uses blue tips; P200’s use clear or yellow tips. The tips have been sterilized in the autoclave so 

as not to introduce any contaminating microbes into your sample. To pick up a tip: 

1. Open the box of tips and insert the end of the pipettor into the end of a pipet tip.  

2. Press down gently to ensure that the tip stays attached to the micropipettor. 

3. Close the box to prevent the other tips from getting contaminated. 

 

C. To transfer liquid using the pipettor: Note: follow these steps very carefully! 

 

1. With your thumb, depress the plunger on the top of the pipettor until you first feel resistance. 

Note: it is important not to go past the first stop. If you do, you will picking up too much liquid! 

2. While holding the plunger in the depressed position, place the pipet tip into the liquid you will be 

transferring.  

Note: if you depress the liquid after placing the tip in the liquid you will be blowing air into the 

liquid! 

3. Slowly release the plunger to allow the tip to pick up the liquid.  

Note: Be sure to keep the tip in the liquid the entire time so that you don’t get air bubbles. 

4. Place the tip into the tube (or plate) where you will be transferring the liquid to.  

5. Slowly press the plunger down again until all the liquid leaves the pipet tip.  

6. Withdraw the tip from the tube before releasing your thumb from the plunger. 

7. Use the tip ejector to discard the tip in the container as instructed by your professor. 

Note: pipet tips NEVER get disposed of in the regular garbage. 
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Other important things to remember: 

1. It is important not to let the pipet tip touch anything other than the liquid you are transferring. 

2. Always keep the pipettor in the upright position when in use. If you tilt it too much the liquid in the tip 

will make contact with the pipettor and will no longer be sterile (this could also damage the pipettor).  

 

Practice:  

Set your P200 pipettor to 100 µl and practice pipetting by transferring the liquid onto a piece of parafilm. Let 

your lab partners try as well. All droplets should be the same size (and the same size as your instructor’s). Try 

transferring different volumes as instructed until you feel comfortable using the pipettor.  
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