MATH HOMEWORK ASSIGNMENT 6

CONCENTRATION EXPRESSIONS

1a.  1 part per million (ppm) = ___________ %

b.  10 % = ________ ppm

c.  1 ppm = ________ part per billion (ppb)

d.  0.0001% = ___________ ppm

2a.  1 mg/L = _________ ppm = _________ ppb

b.  1 (g/L = ________ ppm = ____________ ppb

c.  100 ppm = _________  (g/mL

3.  A mole is an expression of amount.  If the concentration of a solute in a solution is 2.00 X 10-3 moles/liter, how many moles are there in 500 mL of this solution?  

4.  If a solute has a concentration of 0.1 moles/L, how much solute is present in 10 mL of solution?

5.  Molarity is an expression of concentration.  The MW of NaCl is about 58.4 g.  Therefore, to make a 1 molar (that is, a 1 M) solution of NaCl, you take 58.4 g of NaCl, dissolve it in water, and bring the final volume to 1 L.  

a.  If you add 29.2 g of NaCl to a total volume of 1 L, what is the final concentration of NaCl in the solution?  

b.  If you add 12 g of NaCl to a final volume of 1 L, what is the final concentration of NaCl in the solution?

c.  If you add 58.4 g of NaCl to a final volume of 500 mL, what is the final concentration of NaCl in the solution?  

d.  If you add 40 g of NaCl to a final volume of 500 mL, what is the final concentration of NaCl in the solution?  

6.  Enzymes are proteins that catalyze chemical reactions in biological systems.  Enzymes are rated on the basis of how active they are or how quickly they can catalyze reactions.  Every preparation of enzyme has a certain activity expressed in Units of Activity.  Suppose you buy a vial of an enzyme called beta-galactosidase.  The vial is labeled:  100 mg solid, 5000 Units/mg.  How many Units are present in the vial?

7.  A vial of the enzyme horseradish peroxidase is labeled:  250 mg solid, 200 Units/mg.  How many units are present altogether in this vial?

8.  There are analytical instruments in the laboratory that are capable of detecting extremely small amounts of specific chemicals.  Suppose a particular instrument can detect as little as a single molecule of benzo(a)pyrene (a carcinogen) out of 107 molecules of various compounds.  Is the instrument sensitive enough to detect 100 molecules of benzo(a)pyrene out of 1010 molecules?  

