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Algebra 1 Exponential Functions Notes

Applications of Exponential Functions — Growth/Decay

Review of Percentages: In order to be successful at creating exponential growth and decay functions, it is
important you know how to convert a percentage to a decimal. Remember percentages are always out of
100.

5= 9,25 U\/5% L305%=0. 0365

40 o )

Exponential Growth and Decay

| The general form of an exponential function is: J ;

I y= Il‘?é_/ L>\

! Where arepresents your starting or initial value/population and y-intercept I
b represents your growth/decay factor .

Exponential Growth is where a quantity increases over time where exponential decay is where a quantity
decreases over time. When we discuss exponential growth and decay, we are going to use a slightly different
equation than vy = ab*. When you simplify your equation, it will look like v = abx, but to begin, you will use the

following formulas:
[+ v N, s

Exponential Growth ~ - Exponential Decay \I
y=a(l+1) _s j‘-O\ y=a(-nt |-\
where a=0 where a=0

y = final amount y = final amount
a = initial amount a = initial amount
r = growth rate (express as decimal) r = decay rate (express as decimal)
t=time t =time

(1 +r) represents the growth factor (1 —r) represents the decay factor
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Finding Growth and Decay Rates

Example 1: Identify the following equations as growth or decay. Then identify the initial amount, growth/decay
factor, and the growth/decay percent.

a.y @\ 03)" b. f(t) :0.951r
Growth/Decay: Ql _j Growth/Decay: J— /\/

Initial Amount: ?'J hd ‘; Initial Amount: 56 ' 0d 0

c.glt) :@o.wmf d.y :@’”_ﬂl’
Growth/Decay: d ']/ Growth/Decay: g; j\

Initial Amount: 40 0 Initial Amounf:L'.;-o 9

Growth and Decay Word Problems

Example 2: The arigingl value of a painfing is d the value increases b@eoch year. Write an

exponential growth function fo model this situation. Then find the value of the painting in 25 years.
Growth or Decay: @ ,/\ ( I\\ rea SQ’} t
Starting value (a): J 0 t O\ l" - J
Rate (as a decimal): A /- - o . Y q .S
a9
Function: vi- ,LI 60(' + 0. )

t =15 g Y- 412072.51

Example 3: The population of a town isoJr arate of 1% per year. In 2000, there were @}eople.
Write an exponential deccyfunction fo model this situafion. Then find the population in 2008.

Growth or Decay: JQ Y ”\"/) f)’

2000 )360
Starting value {OJ:% I \—% CZ OO %

Rate (as a decimail): o

Function:

=6 yzalir)™
9= \508 (1- 0.01)
2 %:lZGO Y&c{)l(
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Example 4: The cost of tuition at a college is 'L@o is TWQ atarate o per year. Find the cost of
tuition after 4 years.

— t
Growth or Decay: _j\ ﬂ - &( l _l V )
Starting value (a): l Z | 6@0

Rate (as a decimal): 0 ) 0 'l LI
Function: LAJ - I 20&6(‘ To.b(ﬂ)
Example 5: The value of acaris nd is depreciating at a rate of@per year. How much will your car

be worth after 10 years?
Growth or Decay: J’ 2C M\J 1

Starting value (a): | SQOO
Rate (as a decimal): 0 'I 2 ' 0
Function: V\ __: l %0'60 (l - 0' , 2‘>

E=10"

Summary of Exponential Word Problems

Creating a Growth Function Given a Percentage Rate 1

The number of chickens in thafarm of Sunny House is currenﬂ@. e farm Growth: y =a(1 +r)!
grows at an annual rate of\l 5%,) How many chickens will be there i ears? Increase
- Grow

Appreciate

) \ﬂ:z%g(; +0.15)’

r

Creating a Decay Functic®Given a Percentage Rate Decay:y=a(l - 1)
Alimousine cos{s $75,000new epreciates at arate c@% per year. What is Decreases
i )JEecrlrs? Vv

the value of the limousine aftef five Decays

3: 15000(| — 0,2_3,)5 2
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Compound Interest

Compound Interest is interest earmed or paid on both the principal and previously eamed interest.

(AN
Compound Interest qu ‘.l — 3 lo S

"B
n
A = balance after t years &« l"’\"‘\tL lj l Z—
P = Principal (original amount) ﬁ”‘\ v {-.U,lj o

r = interest rate (as a decimal) @
_%n = number of fimes m_’reres.‘r is compounded|p Seh =
t =tfime (in years) |
vl = 1
Example 1: Write a cornpound inleraest function that models an mvesTmenT $1000)at arate of 3%
compounded Then find the balance ofte eors

A= IUOO( SYS

et A = f | \ C l k g

i=_ S

Example 2: Wi cagpound interest function that dels an investment oT arate
compounded fannually] Then find the balance offe@)eors. ) e

leblobb oo |,
-o0.045 A= 18 000( | + S8

Example 3: Writ ound interest function that els an investment of at arate of@
com Ubng?’d @Fhen find the balance afte10

P=
_ 0,025 |2_-IJ

A2 A - 4oob(l+

- 10

0.025
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