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Chapter 5

Introduction to Chemical Reactions
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The bread-making industry
depends on a chemical reaction
performed by yeast.
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5.1 The Law of Conservation of Matter

LEARNING OBJECTIVES
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ANSWERS
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5.2 Chemical Equations
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Figure 5.1The Formation of Water
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Hydrogen and oxygen combine to form water. Here, the hydrogen gas in the zeppelinSS Hindenburgreacts with
oxygen in the air to make water.

Source: Photo courtesy of the US Navy,http://commons.wikimedia.org/wiki/File:Hindenburg_burning.jpg.
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Figure 5.2BalancedÑYes or No?

By counting the atoms of each element, we can see that the reaction is not balanced as written.
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Figure 5.3BalancedÑYes or No?

By counting the atoms of each element, we can see that the reaction is now balanced.
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EXAMPLE 1
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SKILL-BUILDING EXERCISE
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CONCEPT REVIEW EXERCISES
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5.3 Quantitative Relationships Based on Chemical Equations

LEARNING OBJECTIVE
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Looking Closer: Stoichiometry in Cooking
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A recipe shows how much of each
ingredient is needed for the
proper reaction to take place.
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CONCEPT REVIEW EXERCISES
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5.4 Some Types of Chemical Reactions

LEARNING OBJECTIVE
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Figure 5.4Zinc Metal plus
Hydrochloric Acid

It is fairly obvious that zinc
metal reacts with aqueous
hydrochloric acid! The bubbles
are hydrogen gas.

Source: Photo courtesy of
Chemicalinterest,
http://commons.wikimedia.org/
wiki/
File:Zn_reaction_with_HCl.JPG.

5.5 Oxidation-Reduction (Redox) Reactions

LEARNING OBJECTIVE
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To Your Health: Redox Reactions and Pacemaker
Batteries
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A small button battery like this is
used to power a watch,
pacemaker, or calculator.
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EXAMPLE 6
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Figure 5.5The Burning of
Natural Gas

The burning of natural gas is not
only a combustion reaction but
also a redox reaction. Similar
reactions include the burning of
gasoline and coal. These are also
redox reactions.
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5.6 Redox Reactions in Organic Chemistry and Biochemistry
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Figure 5.6Citrus Fruits

Citrus fruits, such as oranges,
lemons, and limes, are good
sources of vitamin C, which is an
antioxidant.
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Figure 5.7Life on Earth

Photosynthesis is the fundamental process by which plants use sunlight to convert carbon dioxide and water into
glucose and oxygen. Then plants make more complex carbohydrates. It is the ultimate source of all food on Earth,
and it is a redox reaction.
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5.7 End-of-Chapter Material

Chapter Summary

To ensure that you understand the material in this chapter, you should review the meanings of the following bold terms in
the following summary and ask yourself how they relate to the topics in the chapter.
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