
Chapter 3

Functions and Graphs
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Ch. 3.1: Introduction to Functions

• A function is a rule that shows the relation of 
how one quantity depends on another.

• We can express this relationship using 
formulas, tables, charts and graphs.
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There are two types of variables-independent and 
dependent. 

An independent variable is exactly what it sounds 
like. It is a variable that stands alone and isn't 
changed by the other variables you are trying to 
measure. 
For example, someone's age might be an 
independent variable.



Definition of a Function:

• Whenever a relationship exists between two 
variables – such that for every value of the 
first, there is only one corresponding value of 
the second – we say that the second variable 
is a function of the first variable. 
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Functional Notation

• We use the notation:

( )xf
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Function of x

◼ Here, f denotes dependence on the 
independent variable x.



Example

• The formula for the volume of a sphere is:

3

4 3r
Vsphere


=
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◼ Its volume is dependent on how large or how 
small the sphere is which is defined by its 
radius.

( )rfV =



Example (continued)

• If we wanted to know how the radius of the 
sphere changes with respect to the volume, 
we would rearrange the formula:

3

4

3



sphereV
r =
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◼ Here the radius is dependent on the changing 
volume.



Example (continued)

• In functional notation, the equation for 
volume can be represented as:

( )
3

4 3r
rf


=

3

4 3r
Vsphere


=
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◼ Whatever value r represents, to find f(r), we 
substitute r for x in f(x).



Example (continued)

• Find the volume of a spherical balloon that 
has a 14.0 cm radius.

• Solution:

( )
3

4 3r
rf


=

( )
( )

3

0.144
0.14

3


=f
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Ch. 3.2: More about Functions

• Domain: 
• the complete set of possible values of the 

independent variable    (x)

• Range: 
• the complete set of all possible resulting values of 

the dependent variable.      f(x)
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◼ Values that lead to division by zero or to imaginary 
numbers may not be included in the domain or the 
range.



Examples

• Given: f(x)= 3x + 7

( )
x

xf
−

=
1

1
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◼ But given:



Giving Meaning to Domain

•Example:
•We are to find the length of the edges of a 

square with an area of 272.0 cm2.
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◼ Solution:

 f(e)= 272.0 where e is the edge 
of the square.

 f(e)= 16.5 cm

 Since length is positive, the 
domain of the values is e  0
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Relations

• If the value of the independent variable yields 
one or more values of the dependent 
variable, the relationship is called a relation.

• A function is a special type of relation.
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



Ch. 3.3: Rectangular Coordinates

• To make a graphical representation of a 
function we use the Cartesian or xy-plane.

• The x-axis represents the independent 
variable.

• The y-axis represents the dependent variable.
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Mapping the Cartesian (xy) plane.
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x-axis

y-axis

Quadrant II 

(-, +)

Quadrant I 

(+, +)

Quadrant III 

(-, -)

Quadrant IV 

(+, -)



Examples

• Plot the points:
• P(-2, 1.5)

• Q(3, -1)
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P(-2, 1.5)

Q(3, -1)


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Ch. 3.4: The Graph of a Function

• The graph of a function is the set of all points 
whose coordinates (x, y) satisfy the functional 
relationship y = f(x).

• In functional notation, we can write points as: 
(x, y)
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(x, f(x)).



Procedure for Plotting the Graph of a 
Function

1. Let x take on several values and calculate the 
corresponding values of y.

2. Tabulate these values arranging the table so 
that values of x are increasing.

3. Plot the points and join them from left to 
right by a smooth curve (not short straight 
line segments).

Copyright © 2005 Pearson Education Canada Inc. 3-26



Plotting Functions

•Plot the function: f(x) = 2x2 +1
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x f(x)

-4 33

-3 19

-2 9

-1 3

0 1

1 3

2 9

3 19

4 33

y



Special Notes on Graphing

1. Any place that the graph changes in a way 
that is not expected should be checked with 
care.

2. The domain of the function may not include 
all values of x.

3. In applications, we must use only values of 
the variables that have meaning.
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Example

• Recall situations where the domain of a 
function cannot equal 0.

• In those situations, the graph may produce 
an asymptote where the values of the function 
never touch.
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Example

• There is a vertical asymptote in the graph 
of the given function: 

2

1
)(

x
xf =
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x  0
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Vertical Line Test

• The vertical line test determines whether a 
graph as a relation is also a function.

• If any vertical line that crosses the x-axis in 

the domain intersects the graph in more 
than one point, if the graph of a relation 
that is not a function.

• (A function is defined as only having one dependent value. A 
relation may have more than one.)
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Example

• By the vertical line 
test, is this relation 
also a function?

2)( += xxf
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

◼ Since the vertical line 
crosses the curve at 2 
different points, it is 
not a function.
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Text book exercises.

Ex 3.1 (p98) 3,5,9,11
Ex 3.2 (p100) 1,5,13,18,23
Ex 3.3 (p104) 5,13,15
Ex 3.4 (p111) 5,19,56
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3.1 1,3,5,6 
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3.2 1,2,3,5 
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3.3 1,2 
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3.4 

1,2,
4,7 
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