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WS 5.6:  Gas Law Stoichiometry Problems 

Directions:  Solve the following problems on a separate sheet of paper.  Box your final answer. 

1) Nitroglycerine, an explosive, decomposes according to the equation below.  If 260.0 grams of nitroglycerine explodes, determine the 
pressure of N2 & CO2  at 500. °C and .600 L. 

4 C3H5(NO3)3    12 CO2(g)  +  10 H2O(g)  +  6 N2(g)  +  O2(g) 

 
2) In this equation the zinc completely reacts.  The hydrogen is collected over water at 25°C.  Its volume is 7.80 liters and the barometer 

reads 0.980 atm.  How many grams of zinc reacted?   
Zn(s)  +  2 HCl(aq)    ZnCl2(aq)  +  H2(g) 

 
3)  When heated, sodium bicarbonate, NaHCO3, decomposes to produce carbon dioxide, CO2, for which the balanced reaction is  

2 NaHCO3(s)  Na2CO3(s) + H2O(l) + CO2(g) 
Among its many uses, sodium bicarbonate, which is also known as baking soda, is used as a leavening agent when making doughnuts 
and quick breads. Calculate the volume of CO2 produced when 2.35 g NaHCO3 decompose at a temperature of 350 °C and a pressure 
of 559 mm Hg. 

 
4) What volume of O2 (at STP) is used to react completely with 15.0 g of iron? 

4 Fe(s)  +  3 O2(g)    2 Fe2O3(s) 
 

5) If 18.3 Liters of ethane (C2H6) combusts given the equation below, how many liters of Carbon Dioxide will be produced and what is 
the limiting reactant?  There is only 300.0 Liters of Oxygen gas available.  The reaction occurs at standard pressure and T = 22.0 °C.   

2 C2H6(g) + 14 O2(g)  4 CO2(g) + 6 H2O(g) 
 

6)  The air bags in automobiles are inflated by nitrogen gas generated by the rapid decomposition of sodium azide, NaN3, in the presence 
of excess iron oxide, Fe2O3.  A typical air bag is designed to contain 37 L of nitrogen at a pressure of 1.15 atm and a temperature of 26.0 
°C. How many grams of sodium azide are needed to produce all the Nitrogen gas needed to fill the airbag if the car ever crashes? 

6 NaN3(s) + Fe2O3(s)  3 Na2O(s) + 2 Fe(s) + 9 N2(g) 
 

7) Given the reaction below, how many liters of Sulfur Dioxide will be formed if 300 grams of Tetraphosphorus Trisulfide  reacts with 15 
Liters of O2?  Assume STP, and state the limiting reactant.     

P4S3 + 6 O2  P4O6 + 3 SO2 

 
8) In the space shuttle, the CO2 that the crew exhales is removed from the air by a reaction within canisters of lithium hydroxide.   On 

average, each astronaut exhales about 448 L of CO2 daily.  How many grams of Lithium Hydroxide is needed per person per day?  
Assume the Space Shuttle is at standard pressure, and the temperature is 25.0 °C. 

CO2(g)   +   2 LiOH(s)     Li2CO3(aq)   +   H2O 
 

9)  Assume that 8.5 L of iodine gas (I2) are produced at 500.0 K & 3.5 atm according to the following balanced equation: 
2 KI(aq) + Cl2(g)  2 KCl(aq) + I2(g) 

a. How many moles of I2 are produced?  
b. How many moles of KI were used?   
c. How many grams of KI were used?   
 

10)  Assume that 13.5 grams of solid aluminum react with excess HCl according to the equation below.  What is the theoretical yield of H2 
in liters at standard pressure and a temperature of 45.0 °C  

2 Al (s) + 6 HCl (aq)  2 AlCl3 (aq) + 3 H2 (g) 

 
11) There are several ways to generate oxygen gas for people working in submarines. One method is to react carbon dioxide, CO2, with 

sodium peroxide, Na2O2, forming sodium carbonate, Na2CO3, and oxygen, O2, as products: 
2 Na2O2(s) + 2 CO2(g)  2 Na2CO3(s) + O2(g) 

 
Assuming that the typical person exhales an average of 0.150 L of CO2 each minute (at a pressure of 1.00 atm and a temperature of 
25.0° C), how many grams of sodium peroxide are needed to remove all the CO2 released by one person in a single day? 

 
12) A certain anesthetic has empirical formula C4H10O.  1.00 L of this gaseous compound has a mass of 6.79 grams when measured at 

120°C and 750 mm Hg.  What is the molecular formula of this compound? 
 


