
Exponential Functions

Exponential functions:  When the variable is the exponent

1.  Growth & Decay:

 
y = abx 
 



y = a(1 + r)x
y = a(1 – r)x

	Y = abx

y = Final amount
a= initial (original) amount

x = Time (years)

b= Growth Factor

       b > 1 = Growth
       Increasing Graph

0 < b < 1 (fraction) = Decay

Decreasing Graph


	When rate is given…..

y = a(1 + r)x or y = a(1 – r)x
b = (1 + r) Growth

b = (1 – r) Decay

R = rate (Make Decimal)

When rate is not given but “b” is doubling, etc..
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     b = double, triple, quadruple

      x = 
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A function that can be described by an equation of the form y = ax, where a > 0 and a ≠ 1 

A Exponential graph never touches the X axis.  (It gets infinitely closer to the axis 
without touching it).

A Exponential graph resembles part of quadratic function graph and the data has a 
pattern.
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	· A = Current Amount

· P = Principal or Initial Amount

· t = time, years

· r = rate, as decimal

· n = compounded….

(annually, yearly, semi-annually, quarterly, monthly, daily)




2.  Compound Interest
3. Is it Linear, Quadratic, or Exponential?

From looking at the x & y tables, can you tell if the graph will be a linear, quadratic, or exponential?

· Linear Function:  Y values increase or decrease by the same number using addition or subtraction

· Quadratic Function:  Y values have the same second number differences.

· Exponential function:  Multiplied by the same number between the y values.

Finding the Function Rule:  Use your Calculator

1. STAT - EDIT

2. L1 - X VALUES

3. L2 - Y VALUES

4. STAT - CALC

5. 4 - LINEAR

5 - LINEAR

0 – EXPONENTIAL

4. Graphing Exponential:  

· Take the x values and plug into the x (variable) into y = a(b)x
· Find Domain - x values (-∞, ∞)
· Find Range - Y values:  (0, ∞) or (-∞, 0)
· Asymptote:  Line that prevents from crossing a certain point

Exponential Transformations:

Transformation Rules for Exponential Functions
1.) If “a” is negative (-a) the graph is reflected across the x-axis.

2.) If 
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 the graph stretches vertically by that factor of “a.”

3.) If 
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 the graph shrinks vertically by that factor of “a.”

4.) If “h” is positive in the equation the graph moves left “h” units.

5.) If “h” is negative in the equation the graph moves right “h” units.

6.) If “k” is positive the graph moves up “k” units.

7.) If “k” is negative the graph moves down “k” units.

*** The horizontal asymptote is 
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	Vertical Stretch/Shrink
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A = fraction  Shrink

	Reflection
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a = negative (a = -1)
Reflect on x-axis
	

	Horizontal Translation
h comes out opposite
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Right (h = 4)
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Left (h = -4)

	Vertical Translation
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Down (k = -4)
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Up (k = 4)


· y = a(b)x ± h ± k

· h = moves graph left or right on x axis

· k = moves graph up or down on y axis

· -a = reflects x axis and –x = reflects y axis

*KNOW*

1.  Growth and Decay word problems 

2.  Compound Interest Word Problems

3.  Linear, Quadratic, & Exponential Graphs

4.  Exponential Transformations Graphs
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