Algebra 2B Name

Date Hr

7.1 Graphing Exponential Functions Intro

Basic Function of Exponential Growth and Decay

y=a-b”

1. Fillin a table of values. Graph the given function.

2. Describe the graph in terms of its shape (is it continuous?),
x- and y-values (can x and y be any number?),
x-y-intercepts,
increases/decreases?

1. f(x)=2"

3

Continuous: yes no

Domain:

Range:

x-intercept:
y-intercept:

increases  decreases



2. f(x)=3(2)"

y
X y
-2
-1
0
1
2
x
Continuous: yes no
Domain:
Range:
x-intercept:
N y-intercept:
3. f (x)=(%) increases  decreases
Yy
X y
-3
-2
-1
0
. 1
2 Continuous: yes no
Domain:
Range:
x-intercept:

| y-intercept:

increases  decreases



4. f(x)=203)"

Continuous: yes no

Domain:

Range:

X x-intercept:

y-intercept:

increases  decreases

5. f(x)= 2@)

Continuous: yes no

Domain:

Range:

x-intercept:

y-intercept:

increases  decreases







Advanced Algebra Name

Date Hour

B __ Section®.1, Exponential Growth

Graph exponential growth functions and use exponential growth functions
to model real-life situations

YoCABULARY

An exponential function involves the expression b* where the base b is
a positive number other than 1. If ¢ > 0 and b > 1, the function y = ab*
is an exponential growth function.

An asymptote is a line that a graph approaches as you move away from
the origin. In the exponential growth model y = a(l + r), yis the
quantity after £ years, a is the initial amount, r is the percent increase
expressed as a decimal, and the quantity 1 + r is called the growth
factor.

)

Compound Interest Consider an initial principal P deposited in an
account that pays interest at an annual rate r (expressed as a decimal),
compounded n times per year. The amount A in the account after ¢ years

nt
can be modeled by this equation: A = P(l + %)

Graphing Exponential Functions

Graph the function (2) y = —2 - 3" and b))y =2-3.
SOLUTION

Begin by plotting two points on the graph. To find these two points, evaluate the function
when x = Oand x = 1. ’

a, y=—2:30=-2-1=-2 b.y=2-:3=2-1=2
y=_2.31=_2.3=-—6 y=2-31=2:3=6
Plot (0, —2) and (1, —6). Then, from Plot (0, 2) and (1, 6). Then, from left
left to right, draw a curve that begins just to right, draw a curve that begins just
below the x-axis, passes through the above the x-axis, passes throngh the
two points, and moves down to the right. two points, and moves up to the right.
R E Y]
(1,6}
TN 1 x . l
y = —2(3%)| \J{0, —2) // y = 2(3%)
\ Y
\ (0, 2)
(1, —6) A 1]
: 1 *
! l




--------------------------------

~ Graph the function.
Ly=2 2, y=—&

— O

—

Graphing a General Exponential Function

Graphy = —2 - 4*+1 + 3, State the domain and range. b1

SOLUTION N

Begin by lightly sketching the graph of y = =2 4 10
which passes through (0, ~2) and (1, —8). Then
because h = —1 and k = 3, translate the graph 1 unit : (0, =2)
to the left and 3 units up. Notice that the graph passes ¥
through (— 1, 1) and (0, —5). The graph’s asymptote is ©.-5) ‘\
y = 3. The domain is all real numbers and the range is Ty = Z2(4%)
y<3 ]
' (1,8

ny ||

------------------------------------------------------------------------------------------------------

Graph the function. State the domain and range.
5.y=—3.2""4 6. y=5+2""1

< 1Y C ALY
o O
/

------

D
R R



7.y=3%"2+4 8.y =452 ~3

% D

I’lﬁbe'ling Exponential Growth @ )

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?

SOLUTIOR

The initial amountis a = 500, the percent increase expressed in decimal
form is r = 0.08, and the time in years is t = 20.

y=all +r) Write exponential growth model.
= 500(1 + 0.08)%° Substitute @ = 500, r = 0.08, and ¢t = 20.
= 500 - 1.082° Stmplify. . Compound Tw +<¢es+
=~ 2330.48 Use a calculator, A’ P ( |+ .,_:)
The value of the ring today is about $2330.48.
Eercisesforbrampled o W2 FHimes per year

9. A customer purchases a television set for $800 using a credit card.
The interest is charged on any unpaid balance at the 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?

10. A house was purchased for $90,000 in 1995. If the value of the home
increases by 5% per year, what is it worth in the year 2020?



B-1 Advanced Algebra Name

Identify the y-intercept and the asymptote of the graph of the function.
13) y=5* _15) . y=4.0% 17)  y=3.2%71

43)  The amount g (in trillions of cubic feet) of natural gas consumed in the
United States from 1940 to 1970 can be modeled by 2=2.91(1.07)

a) Initial amount
b) Growth factor
¢) Annual percent increase

46) From 1971 to 1995, the average number n of transistors on a computer chip
can be modeled by 7= 2300(1.59)’

a) Initial amount

b) Growth factor

¢) Annual percent increase
Evaluate the expression.

71) (1)3 73) G)S 75) <l>3 77) <g>2

) 2 12 5

Evaluate the expression using a calculator. Round to two decimal places.
81) _—94315 83) i 87) 5T 89) g



Let fix)=6x—11 and g(x) = 4x,

Perform the indicated operation and state the domain.

o) fx) + gx)

Domain:

95) - flgx))

Domain:

99)  fx)

Domain:

Assignment 7-1

93) flx) o g(x)

Domain:

Pages 482-484, #12, 17,25, 28, 30, 35, 36¢

@mgk paper



Algebra 11 7-1 #44 Name

The yearly cost for residents to attend a state university has increased from $5200
to $9000 in the last 5 years.

a) To the nearest tenth of a percent, what has been the average annual growth
rate in cost?

Initial amount;
Final amount:

Number of years:

The average annual growth rate was about

b) If this growth rate continues, what will the cost be in 5 more years?

In 5 more years, the cost will be



Advanced Algebra Name

Date Hour

B SectionZ.2, Exponential Decay

|

Two impertant kinds of functions are exponential growth functions
and exponential decay functions.

Exponential growth: y = ab”, where a > Qand b > 1
For these functions, y increases as x increases
and the graph approaches the x-axis as x
decreases.

Exponential decay: y = ab*, where a > Oand0 < b <1
For these functions, y increases as x decreases
“and the graph approaches the x-axis as x
increases. '

Classify each function as an exponential growth function or
an equnential decay function.

1- . y f 2- ' xy
| \
| \
||
/11 y=33)F
Ay =38 AN L
e N
e : x : ‘%?
V

3 \jy 4 y f
\
\ /
=il i
1 \\ | 14 y=§(§)_
s L~
1 X 1 x
F ,




Graph exponential decay functions and use exponential decay functions to
model real-life situations

YOCABULARY

An exponential decay function has the form f(x) = ab*, where a>0
and0 < b < 1.

An exponential decay model has the form y = a(1 — r)’, where y is the
quantity after ¢ years, a is the initial amount, r is the percent decrease

expressed as a decimal, and the quantity 1 — r is called the decay
factor.

Eecagnizing Exponential Growth and Decay

State whether f(x) is an exponential growth or exponential decay

function. :
a. fx) =4 b. f(x) = 53" c. f(x) = 2(0.15
SOLUTION '

a. Because b = % and 0 < b < 1, fis an exponential decay function.

b. Rewrite the function without negative exponents as f(x) = 5 - (3)°. Because » = 3
and b > 1, fis an exponential growth function.”

¢. Because b = 0.15,and 0 < b < 1, fis an exponential decay function.

b

.....................................................................................................................................

State whether the function represents exponential growth or
exponential decay.

1) =34 2. flx) =2+ (0.75F 3 i) = 43

4. flx) = 4(§)f 5. fx) =3} 6. fx) =737



= oabh " ¢k S Foet \\j:&b"
,#‘WV\S'&{'@ hori'&ow’f‘aﬂy "hf
7

Graph the function. State the domain and range.
Ve.r"‘i"w:o.“\/ i<

7.y= 2(‘}4')x ' 8.y= _3(%);
LY | 2]y
0 ’ S
f
(
D 2>
K R:
9. y = 4@ 10.y = —5()
LY
O i}
5 \ O
!
D D
R R:
1.y =20 12 y = ~3(3)""
_xlY A
5 ikt
' .
D .
R %
13, y= () +2 1.y =4 -3
XY ‘
B_._g %] Y Shif+
‘ c;) shift
g hif
D D:
R: R



Name

72 Advanced Algebra

Exponential Growth Function Graph
i
ENE

Exponential Decay Function Graph

Decay Model . ;

quantity after ¢ years
initial amount
percent decrease (decimal)
decay factor
15)  Anadult takes 400 milligrams of ibuprofen. Each hour &, the amount -

i of ibuprofen in the person’s system decreases by about 29%.
Write an exponential decay model.

16) Youbuy anew car for $22,000. The value of the car decreases by 12.5%
each year. Write an exponential decay model for the value of the car and
estimate the value after 3 years.

Assignment 7-2  Pages 489-490, #1,3,4,5, 6, 8 (graph), 18 (graph), 31 a & c (don’t graph



NAME:

Table Exploration — Double Those Wheels

X |y Growth
Factor

0 1

17 2.

2| 4

3 8

41 16

5| 32

6 | 64

The x value is the

In the context of the story, the x value represents

The y value is the

In the context of the story, the y value represents

Is the x variable increasing at a constant amount? Yes or

s the growth in y multiplicative or additive?

No

What does this information tell us?

Compare linear functions to exponential functions.
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7-1 & 7-2 Application Problems

Applications 7-1 Exponential Growth

1) You deposit $2000 in an account that pays 2.75% interest compounded
quarterly. Find the balance after 3 years.

Account Balance You deposit $3500 in an account that earns 2.5% annual interest.
Find the balance after one year if the interest is compounded with the given frequency.

2) annually 3) quarterly 4) monthly

Population From 1990 to 2000, the population of California can be modeled by
P = 29,816,591(1.0128) where ¢ is the number of years since 1990.

5) What was the population in 19907

6) What is the growth factor and annual percent increase?

7) Estimate the population in 2007.



Applications 7-2 Exponential Decay

MEDICINE When a person takes a dosage of I milligrams of ibuprofen,
8) the amount A (in milligrams) of medication remaining in the person’s
bloodstream after t hours can be modeled by the equation A = I(0.71)",

- X ] 4

Fa o8y wLonw Y s !

o b 2800 S %% tauls T Ten]  {
20, o ORI

s
R
FEpRe
¥ o
L H 5hR S
LA R LA AR L X AL

1%,

0711

0.507
0.361

ARG oo g
R S A T Y
J & P 208G A S YN
R e y X
4ty Y G afe 000ty 9 R 00 %I, 4Tt

Medication {mg)

Time (hours)

Find the amount of ibuprofen remaining in a person’s bloodstream for the '
given dosage and elapsed time since the medication was taken.

a. Dosage: 200 mg b. Dosage: 325 mg c. Dosage: 400 mg
Time: 1.5 hours * Time: 3.5 hours Time: 5 hours

9) Depreciation A new all-terrain vehicle (ATV) costs $800. The value of the ATV
decreases by 10% each year. Write an exponential decay model for the value of the
. ATV y (in dollars) after ¢ years. Estimate the value after 5 years.
10) Depreciation You buy a new computer and accessories for $1200. The value of the

computer decreases by 30% each year. Write an exponential decay model giving the
computer’s value ¥ (in dollars) after ¢ years. What is the value of the computer after
four years? ' ‘

11)  stereo System Youbuy a new stereo
system for $640. The value of the
stereo system decreases by 7% each
year, Write an exponential decay model
giving the stereo system’s value y (in
dollars) after ¢ years. Estiniate the value
after five years.
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| Section 8.3, The Number e

Suppose you live in a country where the rate of inflation is so
great that savings accounts are offered at an interest rate of
100% per year, compounded n times per year, where n is
allowed to vary.

Suppose you invest $1,000.00 in a savings account.

' ' nt )
1. Use the compound interest formula, A= P(l + %) , to find
the amount of money in the account after 1 year. Your

answer should be an equation showing A as a function of n.

2. Complete the table. (Use a célculator.)

Compounding n Amount after 1 year
(dollars)

Annually

Quarterly 4

Monthly 12

Dally | 365

‘Hourly 8760

Every minute | 525,600

3. As n increases, the situation approaches what banks call
continuous compounding. Try several larger values of nto
guess how much money would be in the account after 1 year
under continuous compounding.



Name

¥-3 Advanced Algebra
Leonhard Euler discovered the natural base e in the 1700s.
Use a calculator to complete the table.

" 10" 107 10° 10 10° 10°
_ +%>n 2.594

The Natural Base e
The natural base e is irrational. It is defined as follows:

As n approaches +o, approaches

Natural base exponential function

_Exponential |
3 |arowth |y =eX

o
p—

Ifa> 0 and r> 0, then If a>0and r <0, then

Simplify the expression.
15) (loon.Sx)—2 16) £ 17) y 27¢5% 18) 6e>* 19)

2e 4e

5 2K F|
» 41’2,

200 40"

Use a calculator to evaluate. Round to three decimal places.
21) 8 22) 23)  225¢750



Use the number e as the base of exbonentiai functions

VocABULARY

The natural base e is irrational. It is defined as follows:
As n approaches +00, (1 + %) approaches e ~ 2.718281828459.

ESYITIYEY Simplifying Natural Base Expressions

Simplify the expression.
' 6e5%
} a 2e-g* . 223; c. (—5&2°
SOLUTION
. 5x
a. 2e- et =214 b. g;x = 3> % e. (—5e2)® = (—5)320
= 2¢73 _ g = —125¢5
2
e
Exercises for EXBMPIE 1 .. s
Simplify the expression.
1. e72+ €8 . 2. 563 4e? 3 g% ¥
e 10e?
3 L e
4. (2¢%) 5. 5 oA

Use a calculator to evaluate the expression. Round the result to three decimal places.

7. ¢ 8. el/3

9. el2 10. 2¢~1/5



¥XTILE) Graphing Natural Base Functions

Graph the function. State the domain and range.

a. y=3e%
SOLUTION

a. Because a = 3 is positive and
r = —2 is negative, the function is
an exponential decay function. Plot
points (0, 3) and (1,0.41) and draw
the curve.

A

y=3e

1‘%(1,0.41)

The domain is all real numbers,
and the range is Y > 0.

13. y=4¢" -3

b.

y=%e"—5

1. o
b. Because a = 3 is positive and r = 1

is positive, the function is an exponential
growth function. Translate the graph of
y = %¢* down 5 units.

RN
0,138 1/1]
e i /’
e ya ‘: -
{0,0.5)
| /
_y=1eL_5 /)l/(1l, —13.64)
| dt=Y(0, -4.5)
N L 1T

The domain is all real numbers, and

thefafgea;lsey‘_; _5.0.'}0 F>0 3?‘0@‘-"’0
3’ ay0 YyeO decay

...........................................................

12. y = &3

Exercises for Example 3 ...
Graph the function. State the domain and range.
11. y=2e""
h
XY |
o o
? r




e 3 owth
a N . ¥ X
Llxy: @ v 0 decay
Tell whether the function is an example of exponential growth or decay.
Wy ose B opm=le 28 fw=S ) fe=e

Find an equation for the inverse of the function.

28)  px) = 6x +7 ) p = 1x-10

Solve the equation.

00 YE—T+7=10 3 V-4 =z

\ Finding the Balance in an Account

32) You deposit $1000 in an account that pays 8% annual interest compounded
continuously. What is the balance after 1 year?
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Algebrall 7-3 Name

| Practice A
For use with pages 492—-498

_ Simplify the expression.

1. ¢tee 2. b3 3. (83)2
el 6o . 2
4. "T 5- zex . 262

Use a calculator to evaluate the expression. Round the result to three decimal places.

3 8. 2 9. ¢ 10. &°

2/3 6_4/3 14. e3.1

Tell whether the function is an example of exponential growth or exponential decay.

15. f(x)=¢" 16. fx)=e™~ 17. f(x) = 3¢”

18, fx) = 3¢* 19. f(x) = 2¢7¥ 20. f(x) ="



Algebrall 7-3

27. Finance You deposit $1500 in an account that pays 3.25% annual interest
compounded continuously. What is the balance after five years?

28. Population The population of a city can be modeled by P = 125,0006%%% where
t is the number of years since 1990. What was the population in 1995?

Finance  You deposit $2200 in an account that pays 3% annual interest.
After 15 years, you withdraw the money.

a) What is the balance if the interest is compounded quarterly?

b) What is the balance if the interest is compounded continuously?



Advanced Algebra - Garrity Review for Quiz — Chapter 7, Sections 1, 2,3

Exponential Functions b h
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Tell whether the function represents exponential growth ot exponential decay.
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Match the function with its graph.

. (l) ‘o (l>m 5. y= 2@ 3 6 y= _@
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A, 5 B. ; CrT1I D D. (=1, 13} P
\ 1] \ (-1, 5) \
1 7 1A \
1\ ©, -1 | | \ \
(=2, 1) 1_(' 1\ \ / (0, 1) (0, 5)
0, —) 1
izs . {( 1[ . ;1 . 2
| 5 | | 1
Simplify the expression.
7. de=3 - o5 8. (—2e%)? 9. :%e"_ 10. 12:5 “ 11 /27
e e
Interest formulas
Continuous

12. You deposit $5,000 in an account that pays 7% annual interest compounded continuously.
What is the balance after 2 years?

LH:ae ™"
a>0
r>0

r£0
Rounding: % person? -



Graph the function on your calculator. State the domain and range.

13) y=4-1 14)  j=3+142
Domain: Domain:
Range: Range:

16) v=-2(%) 17) y=(3) +2

Domain: Domain:

Range: Range:

Simplify the expression.

19) 5,3, .8 20) 4ei-el 21)  (-3e%)P
23) 3¢ %) 2 25)  Vieer

15) y—L.s-

Domain:
Range:

18) y=-2-6""3+3

Domain:

Range:

26) V12565

27) Radioactive Decay: One hundred grams of radium is stored in a container.
The amount R (in grams) of radium present after ¢ years can be modeled by

R = 100¢—0-00043

How much of the radium is present after 10,000 years?



You deposit $1600 in a bank account. Find the balance after 3 years for:
28) 2.5% annual interest compounded monthly

29) 1.75% annual interest compounded quarterly

30) 4% annual interest compounded yearly

You want to have $2500 after 2 years. Find the amount you should deposit for
each of the situations described below.
31) The account pays 2.25% annual interest compounded monthly

32) The account pays 2% annual interest compounded quarterly

33) The account pays 5% annual interest compounded yearly



