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   Part 2:






         Horizontal Asymptote: an “invisible” line that the graph of a function never crosses. 
Identify the horizontal asymptote of (a):			Identify the horizontal asymptote of (b):

Identify the y-intercept of (a):				Identify the y-intercept of (b):

End behavior:						End Behavior:


Transforming Exponential Functions
[image: ]Translate left or right:


Vertical stretch or compression:

Horizontal stretch or compression:


Reflections:



Translate up or down:











[image: ]Part 3: Describe the transformation using the function f(x) = 2x as the parent function. Then graph the function. For each, identify the domain, range, y-intercept, the asymptote, and the end behavior as x  and -. horizontal asymptote. 3.
2.
1.







     
     Domain: __________	   	  Domain: ___________	    		 Domain: ___________
     Range: ___________	    	  Range: ____________	   		 Range: ____________
     Y-Intercept: ________	    	  Y-Intercept: _________	 	            Y-Intercept: _________
     Asymptote: _________		   Asymptote: __________			Asymptote: __________
     End Behavior: _______		End Behavior: _________			End Behavior: ________
		        _______  			__________					_________
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6.
5.
4.







     Domain: __________	   	  Domain: ___________	    		 Domain: ___________
     Range: ___________	    	  Range: ____________	   		 Range: ____________
     Y-Intercept: ________	    	  Y-Intercept: _________	 	            Y-Intercept: _________
     Asymptote: _________		   Asymptote: __________			Asymptote: __________
     End Behavior: _______		End Behavior: _________			End Behavior: ________
		        _______  			__________					_________

Review:
[image: ]Part 5: Simplify the following by applying the properties of exponents.
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 On graph below. 


[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTlo8ZyDCpCZwKg4RVnWLvtE3O8gzdwt-SQJbqOUIiCo1MnOMTt]Helpful Hint: Count by 10,000 on your y-axis. Count by 2s on your x-axis.
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‘Write each expression in radical form.
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Write each expression in exponential form.
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Write each expression in exponential form.
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Example 5: Find the accumulated value of a $5000 investment which is invested for 8 years at an
interest rate of 12% compounded:

(a) annually

(b) semi-annually

() quarterly

(d) monthly

(e) continuously
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Page 1 (Section 4.2)

Example 4: The exponential function f (x) =84.5(1.012)" models the population of Mexico, £(x). in
‘millions, x years after 1986.

(a) Without using a calculator, substitute 0 for x and find
Mexico’s population in 1986.

(b) Estimate Mexico’s population, to the nearest

ion in the year 2000.
() Estimate Mexico's population, to the nearest million, this year.

Example 5: College students study a large volume of information. Unfortunately, people do not
retain information for very long. The function f(x) = 80e™* +20 describes the percentage of

information, £ (x)., that a particular person remembers x weeks after learning the information (without
repetition).

(a) Substitute 0 for x and find the percentage of information
remembered at the moment it is first learned.

(b) What percentage of information is retained after 1 week? 4 weeks? 1 year?

Radioactive Decay Formula:

‘The amount A of radioactive material present at time t is given by A= A‘.(Z)-E where A, is the amount
that was present initially (at 1= 0) and h is the material's half-life.

Example 6: The half-life of radioactive carbon-14 is 5700 years. How much of an initial sample will
remain after 3000 years?
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(b) What percentage of information is retained after 1 week? 4 weeks?
Radioactive Decay Formula:
‘The amount A of radioactive material present at time # is given by A= A,(z)_" where A, is the amount

that was present initially (at = 0) and / is the material’s half-life.

Example 6: The half-life of radioactive carbon-14 is 5700 years. How much of an initial sample will
remain after 3000 years?

Example 7: The half-life of Arsenic-74 is 17.5 days. If 4 grams of Arsenic-74 are present in a body

initially, how many grams are presents 90 days later?
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image14.png
A customer purchases a television for $800 using a credit card. The interest is charged
on an unpaid balance at a rate of 18% per year compounded monthly. If the customer
‘makes no payment for one year, how much is owed at the end of the year?

A diamond ring was purchased twenty years ago for $500. The value of the ring
increased by 8% each year. What is the value of the ring today?

In 1990 the taition at a private college was $15000. During the next 9 years, tuition
increased by about 7.2% each year.
‘Write a model giving the cost C of tuition at the college t years after 1990
Sketch a graph of the model
Estimate the year the tuition is $20,000
Estimate the tuition in 2010

‘You deposit $1000 in an account that carns 2.5% annual interest. Find the balance after 3
years if the interest compounds with the given frequency.

| . ative_a...2p Il a dance- a tial Equation..c
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From 1990 to 1998, the value of the dollar has been shrinking. The value can be
by V= 1.24(0.973)' where ¢ is the number of years since 1990

a. How much was a dollar worth in 1993
b, Sketcha graph of the model
. Estimate the year in which the dollar was worth $1.07

A tool & die business purchased a piece of equipment of $250,000. The value of the
equipment depreciates at a rate of 12% cach year.

Write an exponential decay model for the valu of equipment.
What i the value of equipment after 5 years?

Graph the model.

Estimate when the equipment will have a value of $70,000

12 The number of newly reported cases of tuberculosis T (in thousands) in the US from
1991 to 1996 can be approximated by the cquation, T = 28.5(0.9567)' where f represents
the number of years since 1991
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4.1 Exponential Functions and Their Graphs

In this section you will learn to:
evaluate exponential functions

‘graph exponential functions

use transformations to graph exponential functions
use compound interest formulas

‘An exponential function f with base b is defined by
f(x)=b" or y=b", where b>0,b # 1, and x s any real number.

Note: Any transformation of y =" is also an exponential function.

Example 1: Determine which functions are exponential functions. For those that are not, explain why
they are not exponential functions.

@ f)=2"+7 Yes No
®) gx=x" Yes No
© h(n=1* Yes No
@ f=x* Yes No
(© h(x)=3-10" Yes No
® f(x)=-3"+5  Yes No

(@) g(x)=(=3)""+5 Yes No

(h) h(x)=2x-1 Yes No
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(8 g@)=(=3""+5 Yes No

() h(x)=2x-1 Yes No
Example 2: Graph each of the following and find the T I
domain and range for each function. I I
@ f@)=2"  domain: - t

range: EEEEEENN]
N TEH 1
(b) gl\i—[; domain: R .
range: - T
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Characteristics of Exponential Functions f (x) = b*
b>1 0<b<1
Domain:
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Transformations of g(x) = b* (¢ > 0): (Order of transformations is HS R V.)

Horizontal: g(x)=b™ (graph moves ¢ units left)

g =

" (graph moves ¢ units right)

Streteh/Shrink:  g(x)=cb* (graph stretches if ¢ > 1)
(Vertical) (graph shrinks if 0 < < 1)

Streteh/Shrink:  g(x) = b (graph shrinks if ¢ > 1)
(Horizontal) (graph stretches if 0 < < 1)

Reflection: g(x)=—b" (graph reflects over the x-axis)
8(x)=b"" (graph reflects over the y-axis)

Vertical: g(x)=b" +c (graph moves up c units)
2

* ~c (graph moves down c units)
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Example 3: Use f(x)=2" to obtain the graph g(x)=~2""~1
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Describe the transform denoted by g(x) using the function f (x) = 2* as the parent function. You may graph
the transformed function to verify your conclusion.

19. () =2"+4 . 2 g)=2*-3

27. g(x)
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Describe the transform denoted by g(x) using the function f(x) = (%) as the parent function. You may graph
the transformed function to verify your conclusion.
. e .
28 g(x) = ;) +4 29. g(x) = (;) 30. g(x) = (;)
nx% nx% nx%
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Properties of Exponents
Simplify. Your answer should contain only positive exponents.

1) 2m* 20’ 2) m-2m™
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