Chapter 5.  Exponential Functions (Sect. 5-1).
Some important facts about exponents 
(for review go to Chapter 0.3-0.4 – p.16-26)

	             an (a – base, n –exponent) – ‘a to the n-th power’

	Formulas
	Examples
	Numeric examples

	a-n = 1/an (a ( 0)

a0 = 1
	x-2 = 1/x2      x-3 = 1/x3
	3-2 = 1/32 = 1/9

50 = 1

	( a   = 1/an
	( a   = a1/2    ( a   = a1/3
	

	aman = am+n
	
	23(24 = 23+4 = 27 = 128

	(ab)m = ambm
	
	(2(3)5 = 25(35 = 32(243 =7776

	(am)n = amn
	
	(23)2  = 22(3 = 26 = 64


The exponential function is a function of the following type:

 






y = ax (where a > 0). 
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EXAMPLE 1. y = 2x
To graph the function, we need to find y-values corresponding to several x-values:

  x = 0

20 = 1

  x = 1 
21 = 2

  x = 2 
22 = 2(2 =4

  x = 3 
23 = 2(2(2 = 8

  x = -1
2-1 = 1/2 = 0.5

  x = -2
2-2 = 1/22 = ¼ = 0.25

Use your calculator!

The graph of y = 2x is a popular model for the growth of population of certain biological species (cells, microorganisms that doubles every hour: 
y –s # of species, x – time in hrs. Each hour every cell splits into 2.

Note, that negative values have no meaning here, like in any real application. The values of (x,y) represent the coordinates of the points:

	x
	       y = 2x
	Y = 2-x 

	-3
	     2-3 = 1/8 
	2-(-)3 = 23 = 8

	-2
	     2-2 = ¼
	2-(-)2 = 22 = 4

	-1
	     2-1 = ½ 
	2-(-)1 = 21 = 2

	0
	     20 = 1
	20 = 1

	1
	     21 = 2
	2-1 = ½

	2
	     22 = 4
	2-2 = ¼

	3
	     23 = 8
	2-3 = 1/8


Plot the points and connect them by smooth curve.

Properties of exponential function y = ax
1)  domain is all real numbers: x(-(, +()
2) the range is y > 0 (y is always positive).

3) y is approaching negative x-axis, but never touches it (asymptote).

4) the graph intersects y-axis at 1 ( y-intercept (0,1).
EXAMPLE 2. y = 2-x . Make a table of 5-7 points and draw the graph of this function. Note that 

y = 2-x = (1/2)x
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Compare two graphs: 

y = 2x  and y = 2-x. 

· They look like mirror images of each other relatively y-axis. 

· Both curves intercept the y-axis at 1. 

-    Neither of the curves goes below the x-axis. 

Based on the applications of these two functions, they are called:

y = ax      – exponential growth function

y = a-x   – exponential decay function        ( basic forms of functions

General forms of exponential functions include coefficient C:

y = C (ax)      

y = C (a-1/2 ) 

The difference between basic and general forms is y-intercept: 

(0, 1) for basic and (0, C )for general form.

Homework problems.

#1. A colony of ants begins with a population of 5 and grows exponentially every month. Which shows an exponential equation for the population, P, that models the growth, and the population after 4 months?

[A] 
P = 5x;       20 ants


[B]
P = x4;
     1024 ants



[C]
P = 5(x4;   1280 ants

[D]
P = 5x;       625 ants
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