Name __________________________________	Date ___________________

Lesson 4.1	 - Class Notes

[bookmark: _GoBack]Assignment:	Read Chapter 4.1, pages 228 – 231, and complete this worksheet.

Goals:
· Graph and use exponential growth functions.
· Transformations of exponential growth functions.
· Calculate compound interest.

Vocabulary:
· Exponential Function
· Exponential Growth Function
· Growth Factor
· Asymptote

Exponential Function
Exponential function - is a function of the form  _________________, where a ≠ 0, b is a positive number and b  1.
The _______________ exponential function is ______________, where the base ______ is a constant and the exponent _________ is the independent variable.
[image: ]
Exponential Growth Function
[image: ]A function of the form f(x) = abx, with a > 0 and ______________, is an exponential _________ function, which increases as x increases.



Growth Factor – the value of ______ for exponential growth y = abx, with b > 1.
· A quantity that exhibits exponential growth _____________________ by a __________________ ______________________ (or rate) each time period. The percent increase _________, written as a decimal, is the rate of increase or _____________ _________. 
· For exponential growth ________________. 
Exponential Function Graph
We’ve graphed linear and quadratic functions.  We are now going to graph exponential functions.  They are different than any of the other types of functions we’ve studied because the independent ___________________ is _______ the _________________.
[image: ][image: ][image: ]

Asymptote
Notice as the _______________________ ________________, the ___________ of the function ___________ closer and ____________ to the ______________. 
The function _____________ _________________ the _____________ because the value of 2x [image: graph p]cannot be zero. In this case, the ______________ 
is an __________________. 
Asymptote - is a ____________ that a graphed 
__________________ ____________________ 
as the value of x gets very large or very small.

Parent Function for Exponential Growth
[image: ]





[image: ]Example #1
[image: ]
Example #2
[image: ][image: ]
[image: ][image: ]
Translations of Exponential Growth Function
You can perform the similar translations on exponential functions that you performed on quadratic functions. To graph a function of the form , _____________ by ________________________ the graph of . 
Then ____________________ the graph _________________________ by _______ units and _____________________ by ________ units.
[image: ]
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Example #3
[image: ]
[image: ][image: ]
Your Turn:
[image: ][image: ]
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Exponential Growth Models
A quantity is growing exponentially if it increases by the same percent in each time period.
[image: ]


Example #4
[image: ]
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Your Turn:
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[image: ]
Compound Interest
___________________________________: the amount paid or earned for the use of money for a unit of time. 
___________________________________:  Interest paid on the original principal and on interest that becomes part of the account.
Compound Interest Formula:


_________  is the balance in the account after ______ years
_________  is the principal (amount deposited)
_________ is the number of compounding periods per year
________   is the interest rate (as a decimal)
Example #5
[image: ]
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Your Turn:
[image: ]
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Let’s look at the graph of
this function by plotting
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KEY CONCEPT

Parent Function for Exponential Growth Functions

?)

The function f(x) = b*, where b> 1, is the parent function for the family of
exponential growth functions with base b. The general shape of the graph of
f0) = b*is shown below.

TN

an

of the graph.
An asymptote is a line that
a graph approaches more
and more closely.

‘The domain of f(x) = b*is all real numbers. The range is y> 0.
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Graphy=2".
'soLUTION.

STEP 1 Make a table of values.

x 2 - 0 1 2 3

y 12 48

111
12

STEP 2 Plot the points from the table.

STEP 3 Draw, from left to right, a smooth curve that
begins just above the x-axis, passes through
the plotted points, and moves up to the right.
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Graph the function.

a y :% 47

a. Plot <0‘ %)and (1,2) .Then,

from left to right, draw a
curve that begins just
above the x-axis, passes
through the two points,
and moves up to the
right.
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Graph the function.

- 3]
SOLUTION.

b. Plot (0,1) and <1,7%>.

Then,from left to right,
draw a curve that begins
just below the x-axis,
passes through the two
points,and moves down
to the right.
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Transformations of Exponential Functions

Transformation f(x) Notation Examples.
5 7 =2"+3  3unitsyj
Vertical translation fx) + k ;z 2_6  6units dan
%2 2 uniits right
Horizontal translation f(x - h) ot uni 1o
=2 1 unit left
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‘Transformation Equation Description
Vertical translation g(x)=abe+k | -Shifts the graph of £ (x) = b=
upward & units if £ > 0.
+ Shifts the graph of f () = 6%
downward & units if £ < 0.
Horizontal translation g =b* +Shifts the graph of £ (x) = b= to the

left 7 units if A <0.
« Shifts the graph of /() = b%to
the right / units if 7> 0.
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fx) = ab" htf

Horizontal Lranslauon
by of A units(opposite

o h Vertical translation
direction of sign)

by of k units(same

direction of sign)

y = k equation of
horizontal asymptote




image15.png
Graphy=4-2"" !_3. state the domain and range.
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Begin by sketching the graph
of y=4.2, which passes
through (0, 4) and (1, 8). Then
translate the graph right 1 unit
and down 3 units to obtain the
graph of y=4.2""1-3.The
graph’s asymptote is the line
y=-3. The domain is all real
numbers, and the range is
y>-3.
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Graph the function. State the domain and range.

1. y=4




image18.png
Graph the function. State the domain and range.

x

1
2. y=75"3
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Graph the function. State the domain and range.

3. f=3""1+2
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EXPONENTIAL GROWTH MODEL

fix)=a(+r)t
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Computers In 1996, there
were 2573 computer viruses
and other computer security | Avius hasbeen dteted!

incidents. During the next 7
years, the number of incidents
increased by about 92% each | flenme sy

year. Action: Virs ws clezned from fle:

* Write an exponential growth | fleessaydocrightbe damaged!
model giving the numbernof | —
incidents ¢ years after 1996.

About how many incidents (o) (Moello ~
were there in 2003? S

Vivs name: snake
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« Graph the model.

« Use the graph to estimate the year when there
were about 125,000 computer security incidents.

STEP 1 The initial amount is a = 2573 and the percent
increase is r = 0.92. So, the exponential
growth model is:

n=a(l+r Write exponential growth model.
=2573(1+0.92)"  Substitute 2573 for a and 0.92 for r.
=2573(1.92) Simplify.
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STEP 2

Using this model, you can
estimate the number of
incidents in 2003 (z=7) to be
n=2573(1.92)" ~ 247,485.

The graph passes
through the points
(0,2573) and
(1,4940.16). Plot a few
other points. Then
draw a smooth curve
through the points.
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STEP 3

Using the graph, you can
estimate that the number of
incidents was about 125,000
during 2002 (1 ~6).
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4. What If? In Example 4, estimate the year in which
there were about 250,000 computer security
incidents.
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5. In the exponential growth model y = 527(1.39)",
identify the initial amount,the growth factor, and
the percent increase.
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FINANCE You deposit $4000 in an account that pays
2.92% annual interest. Find the balance after 1 year if
the interest is compounded with the given frequency.

a.  Quarterly
b. Daily




image29.png
a. With interest compounded quarterly, the balance
after 1 year is:

nt
A=P <1 *% ) Write compound interest formula.
- 4000(1 + 0'0592>4'1 P=14000,7=0.0292,n=4,1=1
=4000(1.0073)* Simplify.
=4118.09 Use a calculator.

- The balance at the end of 1 year is $4118.09.
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b. With interest compounded daily, the balance after
1yearis:

nt
A=P (1 +% ) Write compound interest formula.

365+ 1
0'0292> P=4000, 7 =0.0292, n =365, 1= 1

= 4000(1 7365

= 4000(1.00008)6> Simplify.

=4118.52 Use a calculator.

The balance at the end of 1 year is $4118.52.
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6. FINANCE You deposit $2000 in an account that pays
4% annual interest. Find the balance after 3 years if
the interest is compounded daily.
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Base Exponent

F(x)= b" where b>0, b # 1
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growth b>1

Range: (0,)
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