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THE MOLE AND QUANTIFYING MATTER, REACTIONS
12.1 The Arithmetic of Equations

[image: image6.png]Copyright © Pearson Education, Inc, or its affiliates. All Rights Reserved.



[image: image7.png]



The law of conservation of mass applies to all chemical equations.
Lesson Summary

Using Equations Stoichiometric calculations tell us the amounts of reactants and
products under ideal conditions.

Knowing the quantity of one substance in an equation allows you to calculate the
amount of any other substance consumed or created in the reaction.

Chemical Equations The solution to every stoichiometric problem requires a balanced
chemical equation.

In a balanced chemical equation, the total number of atoms of each element in the
reactants must equal the total number of atoms of that element in the products.

In a balanced chemical equation, the total mass of the reactants must equal the total
mass of the products.
After reading Lesson 12.1, answer the following questions.

Using Equations

1.
How can you determine the quantities of reactants and products in a chemical reaction?

2.
Quantity usually means the 
 of a substance expressed in
grams or moles.

3.
A bookcase is to be built from 3 shelves (Sh), 2 side boards (Sb), 1 top (T), 1 base (B), and
4 legs (L). Write a “balanced equation” for the construction of this bookcase.

4.
Is the following sentence true or false? Stoichiometry is the calculation of quantities in
chemical reactions.

5.
Calculations using balanced equations are called 
.

Chemical Equations

6.
From what elements is ammonia produced? How is it used?

7.
Circle the letter of the term that tells what kind of information you CANNOT get from a
chemical equation.

a. moles

b. mass

c. size of particles

d. volume

e. number of particles

8.
The coefficients of a balanced chemical equation tell you the relative number of moles of

 and 
 in a chemical reaction.

9.
Why is the relative number of moles of reactants and products the most important
information that a balanced chemical equation provides?

10.
Is the following sentence true or false? A balanced chemical equation must obey the law
of conservation of mass. 

11.
Use Figure 12.2 on page 389. Complete the table about the reaction of nitrogen and hydrogen.








12.
Circle the letter(s) of the items that are ALWAYS conserved in every chemical reaction.

	a. volume of gases
	d. moles

	b. mass
	e. molecules

	c. formula units
	f. atoms


13.
What reactant combines with oxygen to form sulfur dioxide? Where can this reactant be
found in nature?

Essential Understanding





N2(g)	+ 3H2(g)	→ 2NH3(g)�
�
	atoms N	+ 6 atoms H	→	atoms N and	atoms H�
�
1 molecule N2	+	molecules H2	→	molecules NH3�
�
	× (6.02 × 1023	+ 3 × (6.02 × 1023	→	× (6.02 × 1023 


molecules N2)	molecules H2)	molecules NH3)�
�
1 mol N2	+	mol H2	→ 2 mol NH3�
�
28 g N2	+ 3 ×	g H2	→ 2 ×	g NH3�
�
	g reactants	→ 34 g products�
�
Assume STP�22.4 L N2	+ 67.2 L H2	→	L NH3�
�









