
Exponential Functions - Graphing

We called functions of the form f (x) = bx exponential functions with
base b > 0
Let’s now look at the graphs of these functions for different bases b
We will start with b = 2, which is the exponential function We saw first

We can start by plotting points, starting with the x−values
We found the points:
21/3 ≈ 1.26→

(
1
3 , 1.26

)
21/2 ≈ 1.41→

(
1
2 , 1.41

)
23 = 8→ (3, 8)
What about x ≤ 0?
20 = 1→ (0, 1)
2−1 = 1

2 →
(
−1, 1

2

)
2−2 = 1

22 = 1
4 →

(
−2, 1

4

)
2−3 = 1

23 = 1
8 →

(
−3, 1

8

)
We can see that as x increase, our function increases steeply
If x = −n is a large negative, 2−n = 1

2n > 0 but decreases close to 0
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Exponential Functions - Graphing

We have found the graph of y = 2x

What does the graph of y = bx look like for other bases?
If we plot points, we will see that their graphs are similar.
Since 3x > 2x for x > 0, the graph of y = 3x increases more steeply
moving to the right.
Similarly, the graph of y = 3x decreases more steeply moving to the left.
Similarly, the graph of y = 5x

is even steeper
There is a number e ≈ 2.72
which we’ll learn about soon
y = ex lies between y = 2x

and y = 3x

So far, we looked at b > 1
What if b < 1?

From Graph Shifting The graph of y = 2−x is the graph of y = 2x reflected
across the y−axis
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Similarly, the graph of y = 5x

is even steeper
There is a number e ≈ 2.72
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y = ex lies between y = 2x

and y = 3x

So far, we looked at b > 1
What if b < 1?
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Exponential Functions - Graphing

In General: The graph of y = bx looks like:
b > 1 0 < b < 1

Using Graph Shifting we can graph y = a · bx by vertically stretching by a
Furthermore, if a < 0 then the graph will reflect across the x-axis

b > 1 and a < 0 0 < b < 1 and a < 0

Note: The y−intercept is at y = a · b0 = a · 1 = a→ (0, a)
Note 2: Exponential Functions are one-to-one

http://coobermath.com/Graph_Shifting/Dilations_and_Reflections/dilation_generic.pdf
http://coobermath.com/Graph_Shifting/Dilations_and_Reflections/Reflect_across_x.pdf
http://coobermath.com/Inverse_Functions/One_to_one/1_to_1_Definition.pdf
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