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Note:  
All work must be shown to receive credit.  On calculation problems show answer with the correct number of significant figures using scientific notation if necessary.

Data and formulas


760 torr = 1.00 atm = 760 mm Hg = 14.7 psi


PV = nRT


R = 0.0821 L atm/mol K = 62.4 L torr/mol K


Molarity = M = n/V
1. (15 points) Define the following terms

a. vapor

b. polar covalent bond

c. "solvent cage"

2.  (6 points) The atmospheric pressure in El Cajon is 747 torr.  What is the pressure in atmospheres?

3. (5 points) A balloon is filled with nitrogen.  Will the size of the balloon increase or decrease if the pressure is increased?

4. (5 points) A plastic bottle with a small hole in the top is filled with oxygen.  The bottle is heated at constant pressure, will the number of molecules of oxygen in the bottle increase or decrease?

5. (6 points) A gas in a flexible container occupies 199 mL at 27oC and 1.35 atm.  If the pressure remains constant, find the volume it occupies when the temperature is 93oC.

6. (8 points) A tank of oxygen contains 147 L of oxygen at 26oC and 4.79 atm pressure.  How many grams of oxygen are in the tank?

7. (6 points) Calculate the density of argon at 300K and 2.00 atm pressure.

8. (6 points) Explain using kinetic theory why gases are less dense than liquids.

9. (8 points) Draw a Lewis electron dot structure for hydrogen cyanide, HCN.  (C is the central atom.)  Be sure to show location of all electrons as either bonds or as lone pairs.

10. (6 points) Describe the molecular geometry of each of the highlighted atoms.  (Note that they may not be drawn in correct configuration.)
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11.  (5 points) Explain why high boiling liquids usually have low vapor pressures.

12. (6 points) Calculate the molarity of a solution prepared by dissolving 3.822 grams of silver nitrate (AgNO3) in enough water to make 150.0 mL of solution.

13. (6 points) Calculate the volume of 0.4752 M NaI that contains 53.9 g of sodium iodide.

14. (6 points) How many mL of concentrated sulfuric acid (18.0 M H2SO4) are required to make 500.0 mL of 0.35 M sulfuric acid?

15. (6 points) How many mL of 0.9759 M HCl are needed to dissolve (react with) 15.00 g if aluminum metal if the reaction is

2 Al(s)  +  6 HCl(aq)  ( 2 AlCl3(aq)  +  H2(g)

Extra credit (4 points) What volume of H2 would be produced by the reaction in question #15 at STP?
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