Stoichiometry Worksheet 4 (Mass-Volume/Volume-Volume/Density/Molecules Problems)
1.  The corrosion (rusting) of iron is represented as follows:  (Density (Fe) = 7.86 g/cm3)



3 O2​ (g)  +  4 Fe(s) 


2 Fe2O3 (s)   Assume STP


a. What volume of Oxygen gas would be required to produce 16.0 g of Fe2O3?


b. What mass of Iron would be required to react with 10.0 L of O2 gas?

c. How many molecules of oxygen would be required to completely react with

   6.50 g of Iron?

d. What volume of Iron would be required to produce 6.43 x 1024 molecules of 

    Iron III oxide if it was reacted with an excess of oxygen gas?

2.  Given the following equation:


3 NO2 (g)  +  H2O(l) 


2 HNO3 (aq)  +  NO(g)   Assume STP


a. What mass of water is required to react with 15.5 L of Nitrogen dioxide?


b. What volume of Nitrogen monoxide would be produced from 100.0 g of water?


c. If 42.0 L of NO(g) is produced, what volume of NO2 (g) reacted?


d. How many hydrogen atoms would be required to react with an excess of 


   Nitrogen dioxide to produce 46.0 L of Nitrogen monoxide?

3.  When Magnesium reacts with Nitric Acid, Hydrogen gas and aqueous Magnesium nitrate are formed.  What volume of Hydrogen gas will be produced if 40.0 g of Magnesium is reacted with an excess of Nitric Acid?

4.  Pentane (C5H12) burns according to the following unbalanced reaction:  Assume STP


____C5H12 (g)  +  ____O2 (g)  


  ____CO2 (g)  +  ____H2​O(g)

a. What volume of O2 is required to produce 48.0 L of Carbon dioxide?


b. What volume of H2O(g) is produced when 106 L of CO2 is created?


c. What mass of Pentane would be required to produce 80.0 L of CO2?

5.  Mercury (II) oxide decomposes when heated to produce liquid Mercury and Oxygen gas.  What mass of Mercury (II) oxide would be required to produce 30.5 L of Oxygen gas?  If the density of mercury liquid is 13.6 g/cm3, what volume is produced when 295 g of HgO2 is decomposed?   Assume STP.

6.  Magnesium metal reacts with hydrochloric acid to produce Magnesium chloride and hydrogen gas.  If the density of Magnesium is 1.74 g/cm3, what volume of Mg is required to produce 84.0 L of hydrogen gas when it is reacted with an excess of HCl?  Assume STP.

