1.  The following reaction occurs:

CaCO3 + 2H-     ->      Ca2+ + CO2 +H2O

If a 25gm sample of calcium carbonate is added to a 75.5 ml HCl (density = 1.125gm/cm3, 26% HCl by mass), calculate the molarity of the HCL remaining in solution (if any) after the reaction is complete.  Assume no volume change.

2.  A sample of cocaine, C17H21O4N, is diluted with sugar C12H22O11.  When a 1.00mg sample of this mixture is burned, 1.00ml of carbon dioxide (density 1.8gm/l) is formed.  What is the percentage of cocaine in the mixture?

3.  NH4ClO4 is used in a space shuttle along with aluminum metal.  The products of the reaction are aluminum oxide, aluminum chloride, NO, and steam.  The reaction mixture contains 5.75gm of Al and 7.32gm of NH4ClO4.

a. What is the theoretical yield of the Aluminum chloride?  Note that not all of the chloride comes from NH4ClO4.

b. If 1.87gm of Aluminum chloride is formed, what is the percent yield?

4.  A 1.58gm sample of C2H3X3 (g) has a volume of 297ml at 769mm of Hg and 35 degrees centigrade.  What is element X?

5.  What volume of ethane (C2H6), measured at 23.0 degrees centigrade and 752mm Hg, would be required to heat 855gm of water from 25 degrees centigrade to 98 degrees centigrade (H= -226.2kJ/mole)

6. Brass has a density of 8.25gm/cm3 and a specific heat of .363 J/gm degrees centigrade.  A cube of brass 7.5mm on an edge is heated on a flame at temperature 95 degrees centigrade.  It is then immersed into 20ml of water at 22 degrees centigrade in an insulated container.  Assuming no heat loss, what is the final temperature of the water?

9.  A water solution containing 28% by mass Iron(III) chloride has a density of 1.271 gm/cm3.  Assuming ideal behavior calculate the:

a. Molarity

b. Molality

c. Osmotic pressure at 25 degrees centigrade

d. Boiling point

10.  The solution of iron(II) hydroxide, Fe(OH) 2 is 1.43x10-3 gm/liter at 25 degrees centigrade.

a. Write a balanced equation for the solubility at equilibrium.

b. Write the expression for the solubility product constant Ksp, and calculate its value.

c. Calculate the pH of a saturated solution of Fe(OH) 2 at 25 degrees centigrade.

d. A 50ml sample of 3.00x10-3 molar FeSO4 solution is added to 50ml of 4.00x10-6 molar NaOH solution.  Does a precipitate of Fe(OH) 2 form?  Explain and show calculations to support your answer.

