MATH HOMEWORK ASSIGNMENT 7b -  answers

DILUTIONS AND SOLUTION PREPARATION

1.  Suppose you have 10 µL of an expensive enzyme that has 100 Units/mL.  You are going to use the enzyme in an experiment that requires tubes with 0.01 Units/mL of enzyme and each tube will have 5 mL total volume.  How much enzyme will each tube require?    0.05U    Will you be able to accurately measure this amount of enzyme?   no, it will need to be diluted    Show how you can dilute the original 10 µL of enzyme so that you can use it in your experiment.  Use a diagram and words to demonstrate your strategy for preparing the enzyme.
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Since 0.5 (L cannot be accurately dispensed, the stock will need to be diluted.
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5 (L of this 1/10 dilution is 0.05U.

2.  A 2 M solution of Tris buffer is diluted 1/100.  What is the final concentration of Tris?

a.  Express your answer in M.
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b.  Express your answer in mM.
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3.  You have a 1 M solution of phosphate buffer.  You remove 1 mL of the buffer and combine is with 9 mL of water.  What is the concentration of the diluted buffer?

The dilution is 1/10.
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4.  You have a 2.5 M solution of NaCl.  You remove 10 µL of the solution and add 990 µL of water.  What is the concentration of the diluted salt solution?  

The dilution is 10/1000
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5.  You have a solution containing 1 X 104 cells/mL.  You remove 15 µL of the solution and add 85 µL of cell culture media.  What is the concentration of cells in the dilution?
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6.  Antibodies are frequently very concentrated relative to how much is necessary in an experiment.  Show how you would use a dilution series to dilute an antibody solution 200,000 X.  Assume you have 1 mL of antibody to begin with but you want to save at least 0.5 mL of the antibody for future experiments.
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Take 0.1 mL, dilute with 99.9 mL; then take 1.0 mL and dilute with 99.0 mL then take 1 mL and dilute with 1 mL.  This will make a 1 to 200,000 dilution.

7. To perform a viable cell count of bacteria, a sample of bacterial cells is first serially diluted.  Then, 0.1 mL of diluted cells are spread on a petri dish that contains nutrient agar.  It is assumed that every living cell in the 0.1 mL placed on the agar divides to form a colony of bacterial cells.  A colony contains so many individual cells that it is visible to the eye.  It is also assumed that each colony originates from a single cell.  It is possible to count the colonies and therefore to estimate the number of bacteria in the 0.1 mL of broth.  


Assume you begin with a culture of bacteria that contains 2 X 107 bacteria/mL.  Show how you could dilute the culture so that the final tube has a concentration of 200 bacteria/0.1 mL.


8.  You are performing a viable cell count of bacteria.  The original broth has an unknown concentration of bacteria.  You dilute the culture as shown in the diagram below and plate 0.1 mL of the last three dilutions onto three petri dishes with nutrient agar.  The following day you count the number of colonies on the plates with the results shown in the illustration below.  What was the concentration of bacteria in the original tube?


The third tube is a dilution of 104 and has a concentration of 32c cells/mL. 
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9.  You are performing a viable cell count of bacteria.  The original broth has an unknown concentration of bacteria.  You dilute the culture as shown in the diagram below and plate 0.1 mL of the last three dilutions on three nutrient agar plates.  The following day you count the number of colonies on the plates with the results shown in the illustration below.  What was the concentration of bacteria in the original tube?




The 4th tube contains 240 cells/mL and has a dilution factor of 2.5 X 105.
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1/2


1/2X105





1 mL 


plus 1 mL





1/10 dilution or


10U/mL = 0.01U/(L





1/100


1/105





1/1000


1/103





Stock


100U/mL





10 (L


plus 90 (L





1mL


plus 99 mL





Stock





0.1mL


plus 99.9mL





1/10





2X103 bacteria/mL = 2X102 bacteria/0.1 mL





2X104bacteria/mL





1/100





1mL + 9 mL


1/10





2X 107 bacteria/mL





0.1mL + 99.9 mL


1/1000





1/10





0.1 mL + 9.9 mL





1mL + 9 mL





Original broth





1mL + 9mL





1/10





1 mL + 9 mL





1/10





1 mL + 9 mL





�





32 colonies





4 colonies





0 colonies





0 colonies





24 colonies





Too Numerous To Count 





1 mL + 9 mL





1 mL + 4 mL





0.1mL + 9.9 mL





1/10





1/5





1/5





1/100





1/100





Original broth





0.1mL + 9.9 mL





2 mL + 8.0 mL





0.1 mL





0.1 mL





0.1 mL





0.1 mL





0.1 mL





0.1 mL
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