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You have mastered this topic when you can: 
1) relate the coefficients in a balanced equation to the relative number of molecules or moles (the mole ratio) of 

reactants and products in the chemical reaction. 
2) perform calculations involving reactions using any of these units: 

a) number of molecules b) moles c) gas volume at STP or SATP d) mass. 
  

WHAT IS STOICHIOMETRY? 
I) STOICHIOMETRY is defined as the study of the relationships between the quantities of reactants and products in 

a chemical reaction.  This topic focuses on the calculations involved in chemical reactions, the math of 
stoichiometry. 

  

 CHEMICAL EQUATIONS AND THE MOLE RATIO  
I) WHAT INFORMATION DOES A BALANCED CHEMICAL EQUATION GIVE US? 

A) Consider the formation of water from oxygen and hydrogen gas.  O2(g)  +  2H2(g)  →  2H2O(g) 
1) A balanced chemical equation tells us the formula of each reactant and product, their states and the number 

of each particle reacted and produced.  In the above equation, 1 molecule of O2(g) and 2 molecules of H2(g) 
produce 2 molecules of H2O(l). 

2) Study these five situations. 
 situation 1 O2(g) + 2H2(g) → 2H2O(g)  simplest ratio 
 1 1 molec 2 molec 2 molec 1:2:2 
 2 10 molec 20 molec 20 molec 1:2:2 
 3 100 molec 200 molec 200 molec 1:2:2 
 4 6.02 x 1023 molec 12.04 x 1023 molec 12.04 x 1023 molec 1:2:2 
 5 1 mole 2 mole 2 mole 1:2:2 

a) In each situation, the simplest ratio is 1:2:2, the same as the coefficients in the balanced chemical 
equation.  This ratio is called the MOLE RATIO, which is defined as the ratio, in moles, of the reactants 
and products in a balance chemical equation. 
i) The mole ratio is read directly from the balanced chemical equation. 

e.g.  2C3H6(g)  +  9 O2(g)  →  6CO2(g)  +  6H2O(g)  The mole ratio is 2:9:6:6 

B) The mole ratio is used to write conversion factors between any two of the substances involved in the reaction. 
1)  Write all the mole ratios for these equations.   N2(g)  +  3H2(g)  →  2NH3(g)   Sample Problems 1:

The mole ratio is 1:3:2 and the mole ratio conversion factors are: 

2)  Write all the mole ratios for these equations.  {Answers: See your teacher.} Required Practice 1:

1. 4NH3(g)  +  7 O2(g)  →  6H2O(g)  +  4NO2(g)  2. Cu(s)  +  2AgNO3(aq)  →  2Ag(s)  +  Cu(NO3)2(aq) 
  

 STOICHIOMETRY CALCULATIONS  
I) THE MOLE RATIO IS USED TO CONVERT MOLES OF ONE SUBSTANCE INTO MOLES OF ANOTHER SUBSTANCE. 

A)  MEMORIZE THE FOLLOWING PATTERNS!!
1)  CONVERTING MOLES OF ONE SUBSTANCE (A) TO MOLES OF ANOTHER SUBSTANCE (B)

moles A x mole ratio = moles B 
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2)  CONVERTING MASS OF ONE SUBSTANCE (A) TO MOLES OF ANOTHER SUBSTANCE (B)
mass A x molar mass A x mole ratio = moles B 

3)   CONVERTING MASS OF ONE SUBSTANCE (A) TO MASS OF ANOTHER SUBSTANCE (B)
mass A x molar mass A x mole ratio x molar mass B = grams B 

4)  CONVERTING MOLES OF ONE SUBSTANCE (A) TO MASS OF ANOTHER SUBSTANCE (B)
moles A x mole ratio x molar mass B = grams B 

B)  CONVERTING MOLES OF ONE SUBSTANCE (A) TO MOLES OF ANOTHER SUBSTANCE (B)
1) Sample Problems 2: Use this chemical equation describing the Haber process to answer the questions 

below. 
N2(g)  +  3H2(g)  →  2NH3(g) 

1. How many moles of ammonia can be produced from 0.250 mol N2(g)? 
 moles A x mole ratio =  moles B 

2. Calculate the number of moles of hydrogen required to produce 6.2 x 10−7 mol ammonia? 
 moles A x mole ratio =  moles B 

2)  Use the equation describing the Haber process to answer these questions.  Required Practice 2: Show all 
  {Answers are on page 4.}your work!!  

N2(g)  +  3H2(g)  →  2NH3(g) 

1. How many moles of hydrogen are required to completely react 55.0 mol of nitrogen? 

2. To produce 0.3557 mol of ammonia, how many moles of hydrogen are required? 

3. 21 mol of hydrogen react completely.  How many moles of nitrogen react? 

C)  CONVERTING MASS OF ONE SUBSTANCE (A) TO MOLES OF ANOTHER SUBSTANCE (B)
1) Sample Problems 3: Use this equation to answer the questions below. 

2C3H6(g)  +  9 O2(g)  →  6CO2(g)  +  6H2O(g) 

1. Predict the number of moles of carbon dioxide produced from 150.0 grams of C3H6(g)? 
 mass A x molar mass A x mole ratio =  moles B  

2. If 475 grams of oxygen react completely, how many moles of water vapour are produced? 
 mass A x molar mass A x mole ratio =  moles B  
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2)  Use this equation for the combustion of propane to answer the questions given Required Practice 3:
below.    {Answers are on page 4.} Show all your work!!

2C3H6(g)  +  9 O2(g)  →  6CO2(g)  +  6H2O(g) 
1. How many moles of carbon dioxide gas can be produced from 100.0 g of oxygen gas? 

2. When some C3H6(g) reacted with oxygen, stoichiometric analysis determined that 3.70 grams of carbon 
dioxide gas was produced.  How many moles of water were also produced? 

3. How many moles of oxygen gas are required to completely react 925 grams of C3H6(g)? 

D)   CONVERTING MASS OF ONE SUBSTANCE (A) TO MASS OF ANOTHER SUBSTANCE (B)
1) Sample Problems 4: Use this equation to answer these questions.   4Al(s)  +  3 O2(g)  →  2Al2O3(s) 

1. What mass of oxygen gas is required to completely react 250.0 grams of aluminum? 
 mass A x molar mass A x mole ratio x molar mass B =  grams B 

2. What mass of aluminum oxide can be produced from 30.0 grams of solid aluminum? 
 mass A x molar mass A x mole ratio x molar mass B =  grams B 

2)  Use this equation to answer the questions below.  {Answers Required Practice 4: Show all your work!!  
are on page 4.} 

4Al(s)  +  3 O2(g)  →  2Al2O3(s) 
1. Predict the mass of aluminum oxide that can be produced from 15.5 grams of solid aluminum? 
2. Determine the minimum mass of aluminum required to completely react 85 g of O2(g)? 
3. 2.77 g of Al2O3 are produced when what mass of oxygen gas reacts completely? 

E)  CONVERTING MOLES OF ONE SUBSTANCE (A) TO MASS OF ANOTHER SUBSTANCE (B)
1) Sample Problems 5: Use this equation to answer these questions.   2NH3(g)  →  N2(g)  +  3H2(g) 

1. Predict the theoretical mass of hydrogen gas produced from the decomposition of 0.250 moles of 
ammonia? 

 moles A x mole ratio x molar mass B =  grams B 

2. What mass of nitrogen gas is produced when 0.45 moles of hydrogen gas is produced? 
 moles A x mole ratio x molar mass B =  grams B 
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2)  Use this equation to answer the questions given below.  Required Practice 5: Show all your work!!  
{Answers are on page 4.} 

2NH3(g)  →  N2(g)  +  3H2(g) 

1. Determine the minimum mass of ammonia required to produce 0.805 mol of nitrogen gas? 
2. 2.34 moles of hydrogen gas was produced, what mass of nitrogen gas was also produced? 
3. 9.41 x 10−3 moles of ammonia will theoretically produce what mass of hydrogen gas? 

  

ANSWERS TO THE REQUIRED PRACTICE 

1. 165 mol H2(g)     2. 0.5336 mol H2(g)     3. 7.0 mol N2(g) Required Practice 2 from page 2:  

  1. 2.083 mol CO2(g)     2. 0.0841 mol H2O     3. 98.9 mol O2(g) Required Practice 3 from page 3:

1. 29.3 g Al2O3(s)     2. 96 g Al(s)     3. 1.30 g O2(g)Required Practice 4 from page 3:   

1. 27.4 g NH3(g)     2. 21.9 g N2(g)     3. 0.0285 g H2(g) Required Practice 5 from page 4:  
  

BE SURE YOU PREPARE FOR MEMORY CHALLENGE-6 ON T38 – T43!! 


