Math 121 (Lesieutre); §5.3; September 11, 2017

1. What is an exponential function?

It’s a function of the form C'a®, where a is a positive real number, and C' is a nonzero

constant. Here’s an example: 7 -2%. Or %ﬂ‘”.

2. Sketch the graphs of the following exponential functions by first making a table of values.

Here are the tables of values. ..

x |27 x| (1/2)* x | =27
-3[1/8 3] 8 —3]-1/8
—211/4 —2| 4 —2| —1/4
—1]1/2 —1| 2 —1|-1/2
01 0 1 0| —1
1] 2 1| 1/2 1| -2
2 | 4 2 | 1/4 2 | —4
318 31 1/8 3| -8

..and here are the plots.
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For comparison, here they are all together:
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3. Using transformations of graphs, graph the following function:
F(z)=3-2""

We start with 2. That you already know. 2%*! shifts it right by 1. —2%*! flips that over
the axis. (3 — 2°%! shifts it up by 3. Here it is, step-by-step:
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4. What is e? Two ways to define it:

e = lim
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5. e 1s i many ways a number like w. It’s irrational, so we express it using a symbol:
however, don’t forget that it isn’t a variable! We can still graph exponential functions with e
as the base.

Here are the graphs of f(x) = 2%, g(x) = €*, and h(x) = 3*. Can you tell which is which?

Sketch the graph of y = e~ on the same axes.

The fastest-growing one (red) is 3%, and the slowest-growing (blue) is 2*. e is between 2 and
3, so unsurprisingly, the graph comes in somewhere in the middle (it’s the green one).

6. How different are exponential and linear growth? Let’s check by making a table of values
for the following functions:

f(z) =2x +1, g(x) =3"

Here are the tables:

r |2z +1 T 3*
-5 =9 —511/243
—4 | =7 —4 1 1/81
3| =5 -3 1/27
-2 =3 -2 1/9
-1 -1 1] 1/3
0 1 0 1
1 3 1 3
2 5 2 9
3 7 3 27
4 9 4 81
5 11 5 243

The exponential function grows much much faster than the linear one, when x is a big
positive number. For small x, the exponential is very close to 0.



7. Now let’s consider some exponential equations, and how to solve them.

3:v+4 — i 87:1:+14 = 16% z? 3z 72'

22 — 16, 5 , e =e"-e

Notice that 2* = 16, so we need to have 2z = 4. That means z = 2.
For the next, 3* = 27, so 37% = . Our solution will happen when = +4 = —3, so z = —7.

For the third one,

87:E+14 — 1633
(23)—x+14 — (24)93
23(7:E+14) — 24:13

9—3a+42 _ odx

—3x +42 =4z
Tx =42
T = 6.
At last,
612 — 63m . 6_2
612 — 63m—2

22 =3r—2
2 —-3r+2=0
(x—2)(z—1)=0.

Soxz=1orz=2.



