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Application Problems

1. Normal Exponential Growth Problems
P(t)=P,e"

P(t) = amount at time ¢

Py = intial amount

k = growth rate

Mar 12-5:57 PM

Ex. 1) The population of a city grows according

to the normal exponential growth model. The
population of a city was 257,326 in 2010, and in

2015 the population had grown to 258,877.

A. Find the qrowth rate. [.006 = QS"
. Pquazbef’k L0 = 5
258833=29 00T = k. 5

B. Predict the populatlo(n 020.

P=235320¢¢ = 200,14 3%
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Ex. 2) The number of bacteria in a culture is
given by the normal growth model. The initial
population is 100 bacteria and after 5 hours the

population grows to 300 bacteria.
A. Find the growth rate.

300 = 100 e5* ="2-22

2=
N2 =3k
B. Estimate the time required for the population
to double in size, . N 22.= 221
2.00= \00e. -{7: l_f_\}___ 3 )5
2_: C'zzt .22 hOUYS
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Application Problems

2. Compound Interest Problems

Periodically Compounded Interest | Continuously Compounded Interest

A=P(1+Lj A=Pe"

n
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Ex. 3) An amount of $1500 is deposited into a
bank account paying an annual interest of 4.3%,
compounded quarterly.

A. Find the balance in th3 %%?ount after 6 years.

A=1500(] +: 1938, 84

B. How many years would it take the account to

?
s 190 s 2
l_\

2=101035" Jc—\(o?_ 3e0\v5
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Ex. 4) $3200 is deposited into an account that is
compounded continuously.

A. If it makes 7.2% interest, how much will it be
worth in 5 years?

A=3)00 6;0'—\7_ "S:ﬁ; HSBb, (S

B. What interest rate is required to make it worth
twice as much in 10 years?

t400=3200¢"" N 2= J_r
2__ (0r o
O =.0pa= b.9%

C. How many years will it take for the account to

be worth $10,000 at an 8% interest rate?
10000 = 2200 ¢ "8t k= In 3 .12 3 lzs

2.125= ¢ %%
(N 3.125=.08t
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Application Problems

3. Normal Exponential Decay Problems
P(t)=Pe™
P(t) = amount at time ¢

Py = intial amount

k = growth rate

Depreciation: Half-life:
t
A-p-r) A=Al
n = half-life
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Ex. 5) A bone that originally contained 150 mg of

carbon—14 now contains 85 mg of that isotope.
Determine the age of the bone to the nearest 100
years if the half //fe of carbon-14 is 5570 yeatrs.

A= Ao <2> Yesr0 ¥
55=150(% ) =5530 log_;(‘éB)

= _ /1 \tss=0
(2) {= H564. 21

30
109, (%)= %—O T = 4600 years

May 8-6:13 PM

Ex. 6) You bought a brand new car for $32,000
yesterday. The depreciation rate for a new car is
approximately 20% of its value.

A. If you plan on selling it when you graduate
from college (in 8 years) what would be its value?

A=32000(1-2)"= 35348 3

B. If you plan to sell it when it reaches a value of
$20,000, how many years will | you have it?

20000 = 32000(.8} =x=2 11
625:=.8" Years
l0g ,-625=X
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Ex. 7) If there are 200 milligrams of carbon14
(halflife of 5570 years) in a sample, how many
years will it take for the sample to have...

100 mg? 'Oo‘lz "570 (l halnc’(‘h@c)
L T ki
5 (

‘25 L 10 16@;% (3 halg (jves)
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