Chem 1A  Quiz 3
Sept. 15, 2014
1. Write the correct chemical formula, determine the molar mass , and calculate the number of moles present for each of the following samples:

a. 5.0 g of nitrogen tribromide

b. 8.5 g of ammonium chloride

Calculate the mass in grams for each of the following samples:

c. 5.5 x 10-2 moles of glucose, C6H12O6
d. 1.5 moles of aluminum sulfide

2. Suppose a chemist dissolves 1.5 g of glucose, C6H12O6 (an important sugar, 180.1559 g/mol), in water and brings the final volume to 100.0 mL in graduated cylinder.   What is the molarity of glucose in the resulting solution?

3. Octane, C8H18 (114.23 g/mol) a component of gasoline has a liquid density of 0.7028 g/mL.

a. Write a balanced chemical reaction equation for the complete combustion of octane to water and carbon dioxide.

b. Suppose your Toyota Prius, which has a 45.0 L gasoline tank, has been filled up on pure octane.  Assuming that you drive until your tank is empty, how many moles of carbon dioxide will be produced? How many kilograms of carbon dioxide? Assume complete combustion.

c. On a cold day in Tahoe, say 0oC, the molar volume of any gas is 22.4 L/mol.  How many liters of carbon dioxide will be emitted at 0oC upon combustion of a complete tank of octane?

4. A chemist wants to prepare diborane (B2H6) by the reaction:  6LiH + 8BF3 ( 6LiBF4 + B2H6.  If she starts with 6.00 mol of LiH and 7.00 mol of BF3, which reactant is limiting, and how many moles of B2H6 can she expect in the best of circumstances?

5. A chemist found that 4.69g of sulfur combined with fluorine to produce 15.81 g (total mass) of a gaseous product compound.  What is the empirical formula of the gas?
6. Consider you are working in a Chem 1A stockroom and you are asked to make a 0.250 M solution of barium nitrate (molar mass 261.37 g/mol).
a. What mass of barium nitrate, Ba(NO3)2 will you need to make 0.500 L of a 0.250 M solution of Ba(NO3)2?
b. What is the final molarity of nitrate ions?  What is the final molarity of barium ions?

c. How could you easily make a 0.0250 M solution from the above stock solution in part a. without using more solid? Hint:  you have an assortment of liquid volume measuring devices including  10 mL, 100 mL, and 1000 mL graduated cylinders and volumetric flasks.
7. Clear aqueous solutions of calcium chloride, CaCl2, and sodium carbonate, Na2CO3 , are mixed.  A white precipitate of calcium carbonate, CaCO3, forms at once.  After the precipitate settles to the bottom, left behind is a clear solution of sodium chloride, NaCl.

a. Write the balanced “molecular” equation for the reaction.

b. Write the complete ionic equation for the reaction..

c. Write the net ionic equation for the reaction.

d. Is this a redox reaction?  Back up your answer with oxidation numbers?
8.  The smell of the sea comes from a gas called dimethyl sulfide, (CH3)2S or C2H6S produced by dying phytoplankton, tiny plants that are the base of the ocean’s food chain. 

a. What is the molecular mass of dimethyl sulfide to at least four signifigant figures?

b. How many moles of dimethyl sulfide are in a 1.0 x 10-6g (also called 1.0 μg or 1.0 microgram) sample?

c. How many molecules are in the sample?

d. How many carbon atoms are in the sample?

9. TUMS consists of calcium carbonate, CaCO3.
a. Write a balanced chemical reaction equation for the neutralization of HCl stomach acid with TUMS.  The products are calcium chloride, water, and carbon dioxide.
b. How much HCl in moles can be neutralized by a 500. mg TUMS tablet?

c. What volume of 0.050 M HCl can be neutralized?
d. How much CO2 in moles and grams will be produced if all the TUMS is consumed?

10. Extra:  Write down expressions for the empirical gas laws relating:
a. Volume and pressure at fixed temperature and number of moles;

b. Volume and temperature at fixed pressure and number of moles;

c. Volume and number of moles at fixed temperature and pressure;

d. and finally the empirical ideal gas law relating volume, pressure, temperature, and number of moles of an arbitrary sample of gas.

e. Suppose you have 5.0 L container of CO2 gas at 25.0oC and 1.0 atm pressure.  How many moles of CO2 are in the container?  Useful information: the gas constant R=0.08206 L.atm/mol.K.
If you don’t have a clue, rip this page off and do it at home.
