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Use this completion exercise to check your knowledge of the terms and your 
understanding of the concepts introduced in this chapter. Each blank can be completed 
with a term, short phrase, or number. The following words/phrases may be used more 
than once. Some words may not be used at all. 
 
actual yield   atoms    elements   energy    
excess reactant volumes limiting reactant  mass   maximum 
minimum   molar mass  moles    used  percent yield 
particles   product  stoichiometry   theoretical yield  
imaginary yield 
 

The coefficients of a balanced chemical equation tell us the relative number of 

moles of reactants and products. All stoichiometric calculations begin with a balanced 

equation. Balanced equations are necessary because mass is conserved in every reaction. 

The number and kinds of atoms must be the same in the reactants and products. Only 

mass and energy are conserved in every reaction; moles, volumes, and representative 

particles may not be. 

In solving stoichiometric problems, conversion factors relating moles of reactants 

to moles of products are used. In mass calculations, the molar mass is needed to convert 

mass to moles.  Mole ratios from balanced equations may also be used to solve problems 

with other units, such as numbers of particles and volume of gases at STP. 

Whenever quantities of two or more reactants are given in a stoichiometric 

problem, we must identify the limiting reactant. This is the reactant that is completely 

used in the reaction. The amount of limiting reactant determines the amount of product 

that is formed.  The quantity of a(n) excess reactant is more than enough to react with a 

limiting reactant. 

When a chemical equation is used to calculate the amount of product that will 

form during a reaction, the value obtained is the theoretical yield. This is the maximum 

amount of product that could be formed from a given amount of reactant. The amount of 

product that forms when the reaction is actually carried out is called the actual yield. The 

percent yield is the ratio of the actual yield to the theoretical yield, expressed as a 

percentage. 

 



 

B. True-False 
Classify each of these statements as always true, AT; sometimes true, ST; never true, NT. 
ST 1. In a chemical reaction between two reactants, the limiting reactant will be the 

reactant with the smaller mass. 

AT 2. Normally, the actual yield in a chemical reaction will be equal to or less than the 
theoretical yield. 

AT 3. The coefficients in a balanced chemical equation can be used to form mole ratios 
relating reactants to products. 

ST 4. Representative particles and moles are conserved in chemical reactions. 

NT 5. to convert from moles of substance A to grams, we can use the conversion factor:  
1 g A/1 molar mass A. 

AT 6. The coefficients in a balanced chemical equation tell the relative volumes of 
interacting gases, expressed in any suitable unit of volume. 

 
NT 7. The actual yield of a chemical reaction can be calculated using mole ratios. 
 
NT 8. The amount of product can be formed from the amount of excess reactant. 

  

C. Problems 
Solve the following problems in the space provided. Show your work. 

10. Write the balanced chemical equation for the complete combustion of butane (C4H10). 
 
2 C4H10(g) + 13 O2(g) � 8 CO2(g) + 10 H2O(g)  

 
a) How many moles of oxygen are required to burn 4.80 mol of butane completely? 
 
 
31.2 mol O2 
 
 

b) How many grams of carbon dioxide are produced when 88.7 g of oxygen are reacted 
with an excess of butane? 
 
 
75.1 g CO2 
 
 

c) How many liters of butane must be burned in an excess supply of oxygen to produce 
73.5 liters of water?  How many molecules of butane?  How many carbon atoms? 
 
 
14.7 L butane     3.95 x 1023 molecules  1.58 x 1024 carbon atoms 



d) How many grams of water are produced when 5.25 moles of carbon dioxide are 
produced? 
 
 
118 g H2O 
 
 
 
 
11. If a 200. g sample of Al is reacted with 175.0 L of oxygen at STP according to the 
reaction 4 Al(s) + 3 O2(g)  2 Al2O3(s), what is the limiting reactant?  How much of the 
excess reactant is left? 
 
 
Aluminum  72.3 g O2 is remaining. 
 
 
 
12. For the reaction 2 H2 + O2  2 H2O calculate the percent yield if 860. g of water are 
produced when 100. g of hydrogen react with an excess of oxygen. 
 
 
 
95.6% 
 
13. How many grams of SO3 are produced when 20.0 g of FeS react with 16.0 g O2 

according to this balanced equation? 
 
4 FeS(s) + 9 O2(g) � 2 Fe2O3(s) + 4 SO3(g) 

 
 
 
17.8 g SO3 
 
 
 
 
 

14. The percent yield of the reaction 2 Al(s) + 2 H3PO4(aq) � 2 AlPO4(s) + 3 H2(g) is 73.7%. 
How many grams of Al must be used to react with an excess of H3PO4 to give 30.0 g 
AlPO4? 
 
 
 
9.01g Al 
 
Adapted from Addison-Wesley 


