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Algebra 1 Unit 10: Exponential Functions Notes

Day 3 — Transformations of Exponential Functions

Transformations of exponential functions is very similar to fransformations with quadratic functions. Do you
remember what a, h, and k do to the quadratic function?
A H: K:

Summary of Exponential Transformations
The general form of an exponential function is:

f(x) = a(b)x-h + k.

*When your graph is shifted vertically, the y-intercept becomes a + k.
*When the graph is shifted vertically, the asymptote becomes y = k.

If h is positive, the graph... Q ‘_\t. )
In the equation, | would see.’ LM? '

If ais negative,

M the graph... If his negative, the graph... Laf—{-
\(‘Qp\ {/C/l— In the equation, | would see..
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If ais betlween 0 and 1, If ais greater than 1, If b is greater If k is positive, the graph...
the graph... the graph... than 1J\
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Example: Find the y-intercept and asymptote of the following equations:

A.f{x,1=3><—)f[x]=3x+3.‘o X ((
|n’rercept5x+b O m Mg O ZA(

B

Cale:

B.y =%(5)* >y ="6(5)*-4

y-intercept:

C.y =3(0.4)*> y=3(0.4)x +8

y-intercept: asymptote:

D.f(x) =4x = f[x] =4x-8+ 5

y-intercept: asymptote:
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Day 4 — Characteristics of Exponential Functions

As you can hopefully recall, you learned about characteristics of functions in Unit 2 with linear functions and
Unit 5 with quadratic functions. We are going to apply the same characteristics, but this time to exponentical

functions.
Domain and Range
Domain
Define: Think: Write:
All possible values of x How far left to right does the Smallest x < x < Biggest x
graph go? *use < if the circles are open*®
P—— >
Range A\
Define: Think: Write:
All possible values of v How far down to how far up does || v < highest v value (opens down)
/ the graph go? v > lowest v value (opens up)
A
I 30 A =
|
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= D <= = =0
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Intercepts and Zeros
Y-Intercept
Define: Think: Write
Point where the graph crosses the | At what coordinate pﬁiﬂiﬁoﬁs the (0, b) @ ﬁ;
-CIXiS graph cross the/y-cxis? —
N
X-Intercept
Define: Think: Write:
Point where the graph crosses the | At what coordinate point does the (a, 0)
X-QIXis graph cross the x-axis?
Zero
Define: Think: Write:
Where the function (y-value) At what x-value does the graph X=
equals O cross the x-axis?
. {,\J Y| 4 * | A }(
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X-intercept: n,o N Q Zero: h on C X-intercept: n 0 V\L Zero: V\o /\L
Y-intercept: CO Ll} Y-intercept: ( D :B )
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Extremas and Asymptotes
_ Maximum
Define: Think: Write:
Highest point of a function. What is my highest point o
graph?
|
Minimum | CAWUN(
Define: Think: \9/‘ \U Write: \
Lowest point of a function. What is the lowest point ol =
graph?
Asymptotes
Define: Think: Write:
Aline that the graph get closer What values does my graph begin Y=
and closer to, but never touches or to flat line fowards?
Crosses.
50 le 1 * 8)\)’
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Maximum:n‘Dv\e Minimum: (\O M Maximum: V\M Minimum: f\o’\Q
Asymptote: M -0 Asymptote: \d =0
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Intervals of Increase and Decrease
/\
Interval of Increase / AvowTin
Define: Think: Wiite: N
The part of the graph that is From left to right, is my graph | Aninequality using the x-value of the vertex

rising as you read left to right. going up?

Interval of Decrease —~  d ¢ ca

Define: Think: Write:
The part of the graph that is From left to right, is my graph | Aninequalily using the x-value of the vertex
faling as you read from left going down? N\
| EET (read lo KT
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Interval of Incréase: Interval of Increase: Interval of InCrease:
| howe R
Interval of Decrease: Interval of Decrease: A Interval of Decrease:
DN & & neré
y
R y
¥ lg]] G

o

3

A

= g e =

r & 5 %

[ AR

Joos

A S ) 2 3 A

I HEAV, = . .
Interval of Increase: m Interval of Increase: \l& Interval of Increase: Y\o

Interval of Decrease: Interval of Decrecase: Interval of Decrease:
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End Behavior

End Behavior

Define:

Behavior of the ends of the function (what happens to the y-values or f(x)) as x approaches positive or
negative infinity. The arrows indicate the function goes on forever so we want to know where those ends go.

does the right arow go?¢

| N

Think: Write:
As x goes to the left (negative infinity), what direction Asx = -oo, f[x) >
does the left arow go?
Think: Wirite:
As x goes to the right (positive infinity), what direction AsX 2> oo, f(x) >
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ASXWHX] approaches ‘ )
f

LE |-
As XMHEJ approaches @7

As x approaches -=. f(x) approaches o3
L
As x approaches =, f(x) approaches Q
Vo)
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As x approaches -, f(x) approaches ‘ ’ .

Asx Gpprooc;ﬁbs =, f(x) approaches w
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As x approaches =, f(x) approaches m
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Average Rate of Change from a Graph

Average Rate of Change: Rate of change or slope for a given interval on a graph. The given interval is written
using the inequality notation a £x £ b, where a and b represent the initial and final x-value of the interval.
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4 - X -4 |2 |0 2 [
-4 |2 [0 | 5] 24 HEEN
Calculate the average rate of change Calculate the average rate of change
for the interval 0 £ x <2 forthe interval -1 € x<2

@ | P

3

L

o B J: __X_—‘j——-
L XAy f ~0 |3
Xy | | 0 5
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& i La b 0l & ] 4 [/ ﬁ

& — \ A i
I N_ i 2
m=an a 1 0 o I B f'{-—: j
z;y AML Z A} v[ tl /

Calculate the average rate of cha ge Calculate the average rate of change
fortheinterval D=x =2 l 'E i forthe interval 0 €£x <1

Average Rate of Change from an Equation

If you are given an equation of a function and asked to calculate the average rate of change for that function
over a given interval, you will substitute the initial x-value and the final x-value into the function to create two

sets of ordered pgirs. using the ordered pairs, substitute into the slope forg
a.y = 3x b.y= 2]{2]*'1@
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