Honors Algebra Il Name
WS-3: Application of Growth/Decay

Real World Application (from Math 3 book and note-taking guide)

1. From 1990 to 2006, the population P (in millions} of a large city can be modeled by
P =1.1(1.05) where t is the number of years since 1990.

A. What is the population n19907 1.\ rillinn peop le
B. What is the percent of increase each year? 5 ‘3‘/‘0

C. What is the expected population in 20027 > = \.l(l.L)S\n‘; L AR i oA people

2. The number of applications to Georgia Tech was 35000 in 2015 and growing at a rate of 4.6% every 2
years. How many applications does Georgla Tech expect to receive in 20227

B = 35000 (1.046)™ = 4DALL. 1 = HOALT oppliCations

3. You buy a car for $12,500. You had to take out a loan for the full amount. The loan you gotis a 72
month Ioan The interest rate on the loan is 2.85% compounded monthly. o8
(2500( 1+ _,_5)

A. What is the amount you end up paying for the car once you are done paying the loan off? \3 - iH 218 l3

B. How much money could you have saved if you paid off the loan in half the time?

=12500(1+ B2 < €13614.38 DU (ovld Sove $1213.3Y

4. A population of 500 elk is released in a wildlife preserve. Every 3 years, the population grows by
16.4%.

A Wnﬁa an exponentlal equatlg‘n that represents the number of elk x years after the release.

£y = SOD (ALY

B. After5 years how many elk are there?

) =500(1 6N < LUy 01 = LYy el

5. Suppose the population of a nation is growing by 9% per decade. If the populatlon was 30,000,000 in
1975, what will the population be in 20189, to the nearest million?

B = 30,000, 000(1 02V = y3832041 41 44,000,000 peogi

6. According to legend, in 1626 Manhattan Island was purchased for trmkets worth about $24. If the $24
had been invested at a.rate of 6% interest per year, what would be its value in 20067 Compare this with
a total of $802.4 billion in assessed values for Manhattan in 2006

£(3%0) = 24(1.06Y>* =*4% 1% Lei\lion Aot o 66 Vwodn 6 Hae
rual valoe

7. [f the price of theater tickets increases by 2% 3 times per year, how much will a $100 ticket cost 5
“years from now?

£rg)= 1000102 $134.59

8. You bought a new car for $28,000. The car depreciates {loses value) at a rate of 15% per y;ar.
A. What is the exponential decay model giving the car's value V after t years? \\(B = Z%Lﬁ()()(%%\
LB
B. What is the value of the car after 3.5 years? \] (S\ = ?_%OOO (833 = $ ‘8% S?} LF]

C. After about how many years will the car be worth $107? A\QOU+ Ug < &}f’dfi
S |10 ‘ s
\7}&7.34 <SI 4% MS% \b%g 7% |48 LS4 180G
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9. You charged $200 to your credit card. Your credit card charges you 8.9% per month. Assume the card
doesn’t charge you late fees.
A. If you don’t make a payment, how much will you owe after 5 months? How much more than your original

;jm?a%edj’f\yci)”e?a%’" e, xe HOL3L Un interest

If you don't make a'payment, how much will you owe after 2 years? How much more than your criginal

g ihéig(;gﬂoubﬁ’ggﬁ ?zlintjrisi’)g@ﬂt{ $ 134733 in intercst
A=P (1 +7—:)"t; A=Pet

Use the compound interest formulas for problems 10 and 11.

10. You are saving $3000 at 5% compounded monthly.
A. How much do you have after 5 years? [\ = 5(){)0 U * -ﬁ'

L §3BSD.0B

B. How much do you have after 20 years? A BDOOU L \yz-wz $ %I 3_-} OD_

. Ifthe sntereit wqe S:ompounded contlnuously how much would you have after 20 years?

'A 30008 LRISH.BS $1L,.43 more

11. You deposit $1000 in an account that earns 3% annual interest.
A-D. Find the balance for the given number of years if the interest is compounded
with the given frequency. {show your set up)

A B. C. D.
# of years: 3 10 21 4
Compounded' quarterly Annually monthly continuously
' $3071.00L S1243.42 133614 $1123.

E How much more would you.eamn on your $1000 compounding continuously for 20 years at a rate of 3% than

yeu would cg)lrpggundmg quarterly? 10 : $L\ %
Az lo0e ™ = 8iga2 12 A=1000{)+ B) = 4181 04 mbcc

12. The half-life of strontium-90 (5r-90) is approximately 28 years. The amount A {(in milligrams) of S$r-90
that remains in a sample after t years is given by

! N\ e = o
A=1zo(l]48 30=110(‘-’5.\ ‘ A 28

A. What is the initial amount? | 2.0) \’Y\g Y ?"k;p
. Y\ ¢ leB
(47<4)
100
Al g

B. In about how many years will 30 mg of the Sr-90 remain? 2
C. How much Sr-20 will be present after 7 years?
A=120 (1\

D. After how many years will you have % of your initial amount?

eats ((oefitient)

13. The table below represents the nﬁnber of people using beepers. Consider 2000 as yr 0.

2000 and 2005 or between 2005 and 20107

A. Write an equation to represent the number of beepers being used according to | Year # of
the year 2000. = ( , Y‘ <beepers
00,000( 3660 100,000
B. Based on your equatlon how m eiepers Wl|| be used in 20207 2001 70,000
f X_\ G X RO E 2002 49,000
\é CCDLCS 003 34300
C. Based on your quatlon when did the beeper usage decrease faster; between

282458 2390 4S \offpf‘lslyL

- RoC
o mmo% 005 - 2000 2005 201D
CHALLENGE: The cost of goods and services in a\rﬁ urbarn area increased by 1.5% last m
what will be the annual rate of increase?
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