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7 Graphs of Quadratic and Other
Special Functions

7.1 Graphs of Quadratic Functions
In our last workshop we learned how to draw graphs given the equation of a line and a
set of coordinated points. We ended up with a straight line each time. In this section we
are going to look at other types of functions and their graphs.

As we have already seen a function of the form y = ax2 + bx + c, where a, b and c
are constants is called a Quadratic Function.

If the a value (x2) is positive (+), we get a
⋃

shape if we sketch the graph of the function.

If the a value is negative (-), we get a
⋂

shape if we sketch the graph of the function.
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Example 1

Sketch the graph of the function y = x2 − 3x− 1 in the domain −2 ≤ x ≤ 4.

We make out a table of ordered pairs as follows:

x = -2 -1 0 1 2 3 4
x2 4 1 0 1 4 9 16
-3x 6 3 0 -3 -6 -9 -12
-1 -1 -1 -1 -1 -1 -1 -1
y = 9 3 -1 -3 -3 -1 3

Points for graph: (-2, 9), (−1, 3), (0,−1), (1,−3), (2,−3), (3,−1), (4, 3).

Figure 1: y = x2 − 3x− 1
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Example 2

Draw a graph of the function y = 4 + 2x− x2 in the domain - 2 ≤ x ≤ 4

x = -2 -1 0 1 2 3 4
4 4 4 4 4 4 4 4
+ 2x -4 -2 0 2 4 6 8
- x2 -4 -1 0 -1 -4 -9 -16
y = -4 1 4 5 4 1 -4

Points for graph: (−2,−4), (−1, 1), (0, 4), (1, 5), (2, 4), (3, 1), (4,−4).

Figure 2: y = 4 + 2x− x2
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Exercises 1
1. Sketch the function y = 2x2 − 5x− 2 in the domain - 3 ≤ x ≤ 3.
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2. Sketch the function y = 10 + x− 2x2 in the domain - 2 ≤ x ≤ 2.
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Graphs of Quadratic and Other Special Functions

3. Sketch the function y = 3x− x2 in the domain 0 ≤ x ≤ 5.
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7.2 Special Functions

1. The Exponential Function
y = ex is called the Exponential Function where e = 2.7182818...

Using a calculator we will complete the following table by evaluating the decimal value
of y:

x = -2 -1.5 -1 -0.5 0 0.5 1
y = e−2 e−1.5 e−1 e−0.5 e0 e0.5 e1

y = 0.135 0.223 0.368 0.606 1 1.648 2.718

Points for graph:
(−2, 0.135), (−1.5, 0.223), (−1, 0.368), (−0.5, 0.606), (0, 1), (0.5, 1.648), (1, 2.718)

Figure 3: y = ex
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2. The Logarithmic Function
The Logarithmic Function is defined by y = log x

Using a calculator we will complete the following table to get the ordered pairs needed
to draw the graph:

x = 0.1 0.3 0.6 1.0 1.3 1.6 3.0
y = log(0.1) log(0.3) log(0.6) log(1.0) log(1.3) log(1.6) log(3.0)
y = −1 −0.523 −0.222 0 0.114 0.204 0.477

Points for graph:
(0.1,−1), (0.3,−0.523), (0.6,−0.222), (1, 0), (1.3, 0.114), (1.6, 0.204), (3, 0.477)

Figure 4: y = logx
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Exercises 2
Graph the Following Functions:

1. y = log(2x)
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2. y = 5 log x
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3. y = e2x
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4. y = 4ex
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5. y = e−x
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7.3 Answers
Exercise 1:
1: y = 2x2 − 5x− 2

x = -3 -2 -1 0 1 2 3
2x2 18 8 2 0 2 8 18
-5x 15 10 5 0 -5 -10 -15
-2 -2 -2 -2 -2 -2 -2 -2
y = 31 16 5 -2 -5 -4 1
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2: y = 10 + x− 2x2

x = -2 -1 0 1 2
10 10 10 0 10 10
+x -2 -1 0 1 2
-2x2 -8 -2 0 -2 -8
y = 0 7 10 9 4
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3: y = 3x− x2

x = 0 1 2 3 4 5
3x 0 3 6 9 12 15
-x2 0 -1 -4 -9 -16 -25
y = 0 2 2 0 -4 -10
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Exercise 2:
1: y = log(2x)

2: y = 5logx
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3: y = e2x

4: y = 4ex
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5: y = e−x
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