
Section 4.1 Exponential Function

De�nition 1

The equation f(x) = bx; _b > 0; b 6= 1 de�nes an exponential function. b is
called the base of the exponential.

Theorem 2 Properties of Graphs of exponential functions

Theorem 3 Exponential properties

1. axay = ax+y

2. (ax)y = axy

3. (ab)x = axbx

4.
�
a
b

�x
= ax

bx

5. ax

ay = a
x�y

6. ax = ay , x = y

7. ax = bx , a = b

De�nition 4 By de�nition, the irrational number e called exponential is

lim
x!1

�
1 +

1

x

�x
= e
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De�nition 5

The function f(x) = ex is called the exponential function with base e

Example 6

1. Simplify the followings e4�3x

e2�5x ; 10
3x�1104�x

2. Graph the function g(x) = 2e�(x+2) by using the appropriate transforma-
tions

3. Solve the equation 7x
2

= 72x+3

4. Solve the equation x2ex � 5xex = 0

5. Find all numbers a such that a2 = a�2

Solution 7

1. Will be shown in class

2.
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3. The exponents must be the same, thus,

x2 = 2x+ 3

x2 � 2x� 3 = 0

Solution is: 3;�1

4.

x2ex � 5xex = 0

ex
�
x2 � 5x

�
= 0

ex = 0 or x2 � 5x

However, the exponential function has no zero since it never touch the x-
axis. The only solutions obtained are from the second equation x2�5x = 0

x2 � 5x = 0

x (x� 5) = 0

x = 0; 5
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