Exponential Growth

Money in banks and populations often increase by a percentage rate over time.
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Example 1: $1500 is deposited in a savings account paying an annual yield of 6%.

a) What is the percent written as a decimal? . 0 (o
b) Write an exponential growth equation.
1500 (1 +.06)"
¢) Ifthe account 1s lefi alone, how much money will be in the account at the end ol' 10 years?
\‘ 1500 (1+.06)'°
$26%0.
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Example 2) Jaime invests $100 at an annual yield of 5%
a) What is the percent written as a decimal? . ©'o

b) Write an exponential growth equation.
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¢) If the account is lefi alom_ hm\ muuh monu will be in the account at the cnd of 10 years?
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Example 3: A home is worth $125,000. It is appreciating at a rate of 3% per year.
a) What is the percent written as a decimal? LS

b) Write an exponential growth equation.
p g q

¢) How much money will the house be worth in 5 years?
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Example 1
2 sw Firelyy N b !
[n 2010, a new Firebird Trans Am cost $1 5.798. Suppose the car depreciates 13% each year.

a) What is the percent written as a decimal? o |12
b) Write an exponential decay equation.
Nt
V:\54q&(|f, 3)

¢) How much money will the car be worth in 5 years?
Y =15,793 (1 —. 17257
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= $A8FH .05
d) How much money will the car be worth in 10 years?
\, = | : - (\,‘::;' ( f~ . l'{:"..)‘l(‘.
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Example 2:

Suppose a boat purchased for $28,000 depreciates by 10% each vear.
0

L

a) What is the percent written as a decimal?

b) Write an exponential decay equation.

¢) How much money will the boat be worth in 2 years?
\.fi = IO i_' YRy
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d) How much money will the car be worth in 5 years?
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Compoung Interest
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you deposit in
CIf the interest 1s

IFyou walk |
\ valk into g by
ank and ope a4 sy o
the bank. 11 (he nterest | N (l P P SUVINRS Gecount you will carn interest on the money
stis caleulated once g year then the interest is called “simple interest

caleulated more :
ore than once per year, then it i called “compound interest™.

Compound Interest Formuly

;ll;lz‘\h::;.‘lltlllc‘n.l:\lwul lon_nulu for c:\lcu]a\lix]g compound interest depends on several factors. These factors X

¢ theamount o money deposited called the principal. the annual interest rate (in decimal form), the
.numbcr‘ of imes the money is compounded per year, and the number of years the money is lefl in the bank.
These factors lead 1o (he lormula o -

I’= principal or amount of money deposited
r=annual interest rate (in decimal form)
n=number ol times compounded per year
L= lime in years.

A =P(1+L

J“t A" = future value of the deposit
n

Interest can be compounded many different ways. You need to be on the lookout for some
keywords to tell you what value to use for n in the formula.

Annually/Yearly: \ Semi — annually: Z
Quarterly: H Monthly: | 2
Weekly: 52 Daily: 365

Example 1: If you deposit $4,000 into an account paying 6% annual interest
compounded quarterly, how much money will be in the account after 5 years?

L0 \ Y (s)

A=Hoool | + -

= $5%%5%F. 412

Example 2: If you borrowed $6,500 and pay 8% annual interest compounded monthly,
how much money will you have paid back after 10 years?
Az o0 (|- e ) )
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Example 3: How much money would you need to deposit today at 9% annual interest
compounded weekly to have $12,000 in the account after 6 years?
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1) There were 229
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year 24 — h
mately 14,3 perye 000. The number of radiq slatiomsincc eet
6) 102000, the
a i ; g opulat
) Whatis the percent Written asa decimai? . |- ~ year. Population of Anytown was 250,000. 1t has been gy,
~ a) Whatis tp, 'MINg at a rate of 3 2% each
€ pereent written as adecimal? 7 -
b A ) ) ) X
) Write an exponential equation, N=220 (| 4+ . a0t ) Wit an exponential equaton
AN :\'\v',} ; i e / "
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€) What will be the value of ; in the year 20157 ¢) What will be jis population in 20207 .
= [ -, 22 ’
'1‘ —~ l i bt
d) Ifthe tren $i2¢
) d continues, how many sponts radio stations will there be in 20157 NI -
| A ) In2000, Betterville hag
N (n CAC apopulation of 175 ,000 and was &rowiIng atarate of 5 6% each year
2) Marlene invested $500 ina savings account with an annual interest rate of 2.5%, ) Whatis the percent written as a decimal? . 7 (4
a) What is the percent written as a decimal? .0 7 b) Write an expanential equation, e , _ g
¢) What will be its population in 2020?
b) Write an exponential equation, Heleld D01 ) NE OO0 - 0= (s
8) 1n2005, Sally’s car was worth $2300 and has been appreciating 21 % each year. = $Z2032=
¢) How much moncy will Marlene have after 20 years? ~ =] a) What is the percent written as a decimal? __. 2. |
: i b) Write an exponential equation \f = 250001 +. 1 bl
/‘ \
, i 1o depreciate (decrease in value) at an average rate of 12% AN T
4) A new car costs $18,000. It is expected P ( ¢} What will he its value in 20107« = ~ 2o+ .20, = . S
er year.
e y i 3.5 % annual interesl onmpamded quartety. Find the vaie |
i i decimal? _ - | 1. $15,000 is deposited in an account that pays 3.
a) What is the percent writien s 2 e of the account after 10 years. : ‘i \ e
] . . Ve ianoe i~ 120 = (\oc([ + - )
b) Write an exponential equation. 4z [RO00 - \' =
-.r)/‘.«"\,r’/f ",n“r’. ,/\‘ = 3}2[7—:’3“ ‘:"2;
¢) Find the value of the car in 8 years. 1 = L © %

B ‘0 L.l 4 1t's compounded semi annually.
/ " 5 ting 22% per s at an interest rate of 136% an
lue of Connie's car is $5300. The value of her car has been depreciating 2. Youborrowed $30200 for 15 year
5) The current value 0

mrlSycars’ VTR
How much in total will you ha\.cpafdz eI
700 P
year. - 2 20200 | :
i 7 « & <
i itten as adecimal? _- = — —
a) What is the percent wri : . e
i - Ye 1o X G R - - 2065
b) Write an exponential equation. = T L
i ,an.’rinmeend
ill it be worth then? S

keep the car for 4 more years. What will it be N N
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