
Chemical Reactions and 
Their Practical Applications

Unit 2

Big Ideas

 Chemicals react with one 
another in predictable ways.

 Chemical reactions are a 
necessary component of 
chemical products and 
processes used in the 
home and workplace.
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How is fi re linked to chemical reactions? 
Why do fi refi ghters need special clothing 
and equipment to battle fi res? Who else 
works with chemicals in their jobs? 
What special clothing and equipment 
do they use, and why do they need it?

In the movie Backdraft, fi re is described as if it is 

alive. In fact, one character in the movie calls fi re, 

“The Animal.” Fuelled by oxygen, wood, and other 

fl ammable materials, fi re does indeed seem to take 

on a life of its own. It can creep and slither low to 

the ground like a stealthy python on the hunt. It 

can erupt with ferocious intensity like a cornered 

lion. Starve it of oxygen, though, and fi re withers, 

smoulders, and eventually dies.

 The people who fi ght fi re—in cities, in forests, on 

windswept terrain—are like the knights of legend 

confronting the dragon. Outfi tted with special 

protective garb, fi refi ghters are trained to understand 

and combat fi re and other chemical reactions that 

pose a risk to the lives and property of others.
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Chemical Reactions 
and Their Practical 

Applications

In this unit you will learn that many 
of the products and processes used 
in the home and in the workplace are 
the result of chemical reactions. You 
will also use the fact that chemical 
compounds react with one another 
in certain, predictable ways to learn 
how to name compounds, write their 
formulas, and write chemical equations 
to describe their reactions.

Think about answers to each question 
as you work through the topic. 

Unit 2 At a Glance

Topic 2.4: What are acids and bases, 
and how do they react?
Key Concepts

Acids and bases are compounds with specifi c properties.• 

An acid and a base react in a neutralization • 
reaction to produce a salt and water.

Chemical reactions involving acids, • 
bases, and other compounds require 
safe handling to minimize hazards.

Topic 2.1: How do chemical 
reactions affect your daily life?
Key Concepts

Chemical reactions support our lives and assist us at • 
home and at work.

Chemical compounds require safe handling to minimize • 
their hazards.
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Topic 2.2: How can we understand, describe, 
and name chemical compounds?
Key Concepts

Chemical compounds are formed from elements in the • 
periodic table.

Chemical compounds are represented using chemical • 
names and chemical formulas.

Reactive elements can become more stable when they form compounds.• 

Chemical compounds are described as either ionic or molecular.• 

Ionic compounds are named with the metal ion fi rst and then the • 
non-metal ion ending in “ide.”

Molecular compounds are named using numerical prefi xes.• 

Topic 2.3: What happens during a 
chemical reaction, and how can it 
be described?
Key Concepts

During a chemical reaction, chemical compounds are changed • 
into different compounds with different properties. 

The four types of chemical reactions can be described using • 
word equations.

Chemical reactions can be described using chemical equations.• 

Atoms and mass are conserved during a chemical reaction.• 
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Get Ready for Unit 2

118

(294)

Uuo*
Ununoctium

Concept Check
 1. Complete each sentence with a word from the 

box below.

compound element group period

a) A(n)  is a pure substance 
that cannot be broken down further by 
physical or chemical means.

b) A(n)  is a substance that 
can be broken down into elements by 
chemical means.

c) A horizontal row of elements in the 
periodic table is called a .

d) A vertical column (also called a family) of 
elements in the periodic table is called a 

.
 2. Copy and complete the following table in 

your notebook.
Facts about Subatomic Particles

Electrons Neutrons Protons

Location inside the 
nucleus

Charge positive (+)

Relative 
size

smallest of 
these particles 

 3. Identify the information listed below for 
the element beryllium. Refer to the periodic 
table below.
a) symbol
b) name of family
c) number of protons
d) number of electrons
e) atomic number
f) name of family of elements to its left 

 4. Determine whether each statement below 
describes a physical property or a chemical 
property of an element. If the statement 
describes a physical property, indicate 
whether it is a qualitative property or a 
quantitative property.
a) It is a pale yellow gas at room temperature.
b) It can burn or etch glass permanently.
c) Its density is 1.695 g/L.
d) It explodes when it reacts with water.

13 3+

27.0

Aluminum
Al

26 3+
2+

55.8

Iron
Fe

58.7

28

Nickel
Ni

2+
3+
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Inquiry Check
 5. Analyze Th e chemical formulas of four 

molecules are shown below:
i) H2

ii) Cl2

iii) P4

iv) S8

a) How many atoms make up each molecule?
b) What is the name of each molecule?

 6. Analyze Th e chemical formulas of six 
compounds are shown below.

i) H2O
ii) CO2

iii) CO
iv) NaCl
v) H2O2 
vi) NaHCO3 

a) Identify the name of the elements that 
make up each compound.

b) Identify each compound.
c) How many atoms of each element are there 

in each compound?

Numeracy and Literacy Check
 7. Calculate Th e densities of three metals 

are given in the table below. Each of these 
metals is shown in an “exploded view” on the 
previous page.
Density of Three Metals

Name and Symbol Density (g/cm3)

aluminum (Al) 8.9

iron (Fe) 7.9

nickel (Ni) 2.7

  One of these metals has a mass of 10 g and a 
volume of 1.12 cm3. Determine the identity 
and atomic number of the metal. Show all 
your work.

 8. Draw Make a sketch of the icon(s) you would 
expect to see in an activity or an investigation 
that involves the use of a chemical that can 
cause burns to the skin.

 9. Write Skim the pages of Unit 2. Use a main 
idea web to record the three or four main 
ideas you will learn in this unit.
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