MATH HOMEWORK ASSIGNMENT 7a --  answers

DILUTIONS

1.  Suppose you dilute 1 ounce of concentrated cool aid with 6 ounces of water.  

a.  Express this dilution using the word "in".  

1 ounce in 7 ounces

b.  Express this dilution using the word "to".

1 ounce to 6 ounces

c.  Express this dilution with a ":" and then with a "/". 
1 ounce: 6 ounces
1 ounce/7 ounces

2.  Express each of the following as a dilution (using a /):

a.  1 mL of original sample + 9 mL of water.
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b.  1 mL sample + 10 mL water.
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c.  5 mL sample in a total volume of 100 mL.
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d.  5 mL sample + 100 mL water.
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e.  0.1 mL of original sample and 9.9 mL of water.
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f.  0.01 mL of original sample and 9.99 mL of water.
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3  a.  How would you prepare 10 mL of a 1/10 dilution?
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b.  How would you prepare 1 mL of a 1/10 dilution?
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c.  How would you prepare 100 mL of a 1/10 dilution?
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d.  How would you prepare 25 mL of a 1/10 dilution?
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4.  How would you prepare 150 mL of a 1/250 dilution of blood?
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5.  How would you prepare 400 µL of a 1/100 dilution of food coloring?
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6.  Suppose you have a stock of a buffer solution that is used in experiments.  The stock is 10 times more concentrated than it is used (like frozen orange juice that is sold in a concentrated form).  How would you prepare 100 mL of the buffer solution at the right concentration?
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7.  Suppose you need 105 µL of a solution.  The solution is stored at a concentration that is 10 times the concentration at which it is normally used.  How would you dilute the solution?
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8.  You take 100 mL of suspended bacteria and grind them into a cell “paste”.  Then, you remove 20 µL of these cells and perform a test that tells you how much protein is present.  Your test shows that 6 µg of protein are present in the 20 µL of cell paste.  What was the concentration of protein in the cell paste?  Express your answer in units of mg/mL.
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9.  If you prepare a 1/10 dilution of a 10 mg/mL solution, what is the final concentration of the solution?
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10.  If you prepare a 1:1 dilution of a 10 mg/mL solution, what is the final concentration of the solution?
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11.  Explain how to prepare a 1/10 dilution of food coloring.  Then, use the 1/10 dilution to prepare a second tube with a 1/250 total dilution of food coloring.  Use the 1/250 dilution to prepare a third tube with a 1/1000 total dilution of food coloring.


12.  Explain how a dilution series could be used to prepare a 1/106 dilution of bacterial cells.








13.  Suppose you have 20 µL of an expensive enzyme and you cannot afford to purchase more.  The enzyme has a concentration of 10000 Units/mL.  You are going to do an experiment that requires tubes with a concentration of 1 Unit/mL of enzyme and each tube will have 50 mL total volume.  How much enzyme does each tube require?   50 U     How many tubes can you prepare before you run out of enzyme?   4 tubes 


a) how much is needed/tube


b) the total amount of U of enzyme


c) number of tubes you can make from the amount that you have
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14.  In a protein assay, the amount of protein in 1 mL of diluted sample was 87 mg.  If the original sample was diluted 1/50, what was the concentration of protein in the original sample?
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15.  Suppose you do an assay (test) to determine how much protein is present in a sample.  To perform the assay, it is necessary to dilute the original sample 1/100.  If the assay shows that the concentration of protein in the diluted sample was 50 mg/mL, what was the concentration of protein in the undiluted sample?    5000 mg/mL   How much protein was present in 100 mL of the original, undiluted sample?
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16.  If you take a 0.1 mL sample of blood and add 0.9 mL of water and 3.0 mL of reagents, what is the final dilution of the blood?
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17.  Plasmids are circular DNA molecules that can transport a gene from one bacterium into another bacterium.  In nature, plasmids may carry genes that make a bacterium resistant to an antibiotic.  As bacteria exchange plasmids carrying resistance genes, resistance to antibiotics spreads among bacterial populations.  Plasmids can also be used in the laboratory to transport useful genes into bacteria.  Suppose that in a particular experiment, it is necessary to add 0.001 µg of plasmid to a tube.  Suppose further that 1 mL of plasmid is available in solution at a concentration of 1 mg plasmid/mL.  How might the addition of only 0.001 µg of plasmid be accomplished?  Assume that it is not possible to accurately measure a volume less than 1 µL.

a) what is the volume for 0.001 (g.  (
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b) the volume needed is 1X 10-3 (L, what dilution is required

Dilute the plasmid to 1/104 then take 10 (L.  Make 2 dilutions, take 10(L dilute to 1 mL then take 10 (L from this dilution and dilute again to 1 mL.  From this dilution 10 (L will contain the 0.001 (g of plasmid.
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