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Math 111 Lecture Notes

SECTION 4.7: COMPOUND INTEREST

This section has a lot of formulas. You do not have to memorize the formulas in this section—the

two you will need to use are given below and will be provided on any exams.

Compound Interest Formula:

The amount A after ¢ years due to a principal P 1nvested al an nuu erest rate i glompounded
il mved
n times per year is /
A=P. (1 4 )
ﬂ ,nl-:fi{:‘ I('M‘(W‘v

Continuous Interest Formula:
The amount A after ¢ years due to a principal P invested at an annual interest rate r compounded

continuously is

A= Pe't

Example 1. You invest(éi%,OOO i\ to a bank account. For each interest rate below, write the general

formula and compute the value of the investment after 7 years.

-@ompounded quarterly "= 4
OS5 ) 7 - o]
A= 500@( | ¥ ﬁt‘r““\’)

=34 147,98

e 5% compounded monthly = [ L-

K
A = so0o( |+ ‘T)q

= 3000( |+ =5

= $4,254. \

e 5% compoundod daily n= gbg’

A = 3000( |+ ';‘gj;)%g'j
= $¢ 257.10



Math 111 Lecture Notes

Section 4.7: Compound Interest

Example 2. Complete Table 1 using the previous examples.

TABLE 1
Compounding Frequency Annual Growth Factor Effective Annual Rate
Annual 1.05 5%
05 \4 — T
Quarterly (i ﬂ t '{fl’” \) = [,0509S S.095),
‘ |
Monthly ( i : 2 - ﬂa o5l | V) S. b }@
; - -
P .{)j‘(ﬁ\. "%Lﬁ;‘:@ s ez e > - &b
Daily ( # t ‘:gze_jf;;’:) = .05 Z“ﬂ‘ \ S. ey 1s
05 Ao | = 19 Tirab S
Continuously ” = [.os 127109k 5-117| {}i!;ﬁ,}@

Example 3. Now assume that you have $1 and it earns 100% annual interest. Table 2 shows the

growth factor for each of the compounding frequencies listed. (This is utterly silly in reality—but

will show you exactly where e comes from!!)

TABLE 2

Compounding Frequency Annual Growth Factor
Annual (1+ %)1 =32
Sem'pgnnual (1 = %)2 ~ 225
Quarterly (1 + %)4 Az 2.441406
Monthly (1+2)" ~2.613035
Daily (1+ )" =~ 2.714567
Hourly (14 )" ~ 2718127
Each minute (1 + m)wsﬁoo == 2.718279
Each second (1 o m)ms%me A2 2.718282
Continuously el =~ 2.718282

Instructor: A.E.Cary
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Math 111 Lecture Notes Section 4.7: Compound Inlerest

Example 4. You invest $5,000 into an account that earns 2.25% iﬂterest@mpounded continuously. ’
(a) Write the formula that models the value of this investment after ¢ years f\= PC

A < Q.,O-Uzs-t
= S 000

01 S
_A(JQ:Sbooe,o -

(b) What will the value of the account be after 5 years?

/3((§> = <pOO 6.0115'(5'5
=15,595.3b

(¢) How long will it take for the account value to double?

.o’L?,S't
A(L)= Stroe .
G
[0,006D = Soo0e"
Res &) Soo© oY
.4:9’LL§'b
=€ c ,@mﬁl = ‘OL’L?JC
Pn 2 s dneg o
l/\- —

Instructor: A.E.Cary Page 3
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Section 4.7: Compound Interest,

The effective rate of interest is the equivalent annual simple interest that would yield the
same amount as compounding n times per year, or continuously, after 1 year.

Example 5. Determine which of the following interest rates for an investment is a better deal:

e 6% compounded monthly e 5.95% compounded continuously

ob\'* ,051§
YZ{»gf(”TZ}" ey =C -
2 0blbl1g

N

X 6.1L78 b x

Group Work 1. Determine which of the following interest rates for an investment is a better deal:

e 9% compounded quarterly
l.‘
Vot = <& 089S
= (1+5) - P
093087

o 093617
cfd 308—37b % 7‘3,02'7);

e 2.95% compounded continuously L=

P W

Instructor: A.E.Cary
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Math 111 Lecture Notes Section 4.7: Compound Interest

Example 6. What interest rate"(compounded continuously) is required for the value of an invest-
ment to @l}l}ﬂ _@’5_3'@&3:3?

A=Pe "
ap=pe®

—

rop

ISy
A =€

L —”’/QVL@«[?
%Q,_VJ_Z,_ = IS

—

1S” b

'

To Aswidle m 1S %O‘Ys’w
' <.0tR QLLoUnE wado oo Conbinuoly
an vl yate O’jr, about
b2 7,

Example 7. What interest rate (compounded @__uallx) is required for the value of an investment

to triple in@ears? c L k\wwp?/(\ «efwf
=L I n=
A= P +5)

759 o
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SECTION 4.8: EXPONENTIAL GROWTH AND DECAY MODELS

Populations that obey uninhibited growth grow exponentially according to the formula
A(t) = Age™

where k is the continuous growth rate and Ay is the initial amount.

Substances that undergo uninhibited radioactive decay do so exponentially according to the
formula '

N(t) = Nye*

where k is the continuous decay rate and N, is the initial amount.

—~

The doubling time for a population is the amount of time it takes a population growing

exponentially to double in size.

The half-life for a radioactive substance is the amount of time it takes for the quantity of the

substance to be one half its original amount.

By

N\
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_ = —SE=T0 No
-+ Example 1. The fruit fly drosphilia have ame of ays.2T11ere a.re'initialluit flies. -
(a) The population of fruit flies is modeled by N(t) = Nye. Use the doubling time to find the
value of k. L0

: o aN.s: o €.
1O o ool Tl
A =ef Yo W5

) Al
AL = dne”F g el

= X" |0

“Q_,__‘I“OQ\ ok 7 lb=gef
[O & 8/

A

HLIBIS N K

(b) What is the continuous growth rate?

L:; brqgjo

(¢) Write the full formula for N(2). s q.s.t

N =8¢

(d) How many fruit flies will there be after 30 days?

N (30D = 8»6.0(9%(303

63 17 ,
% Y Pk Fes

(e) When will there be 1000 fruit flies?
-0

000 = 36"0“’“3&3

8 g .Obqst ‘OM%JC
12S = € AnxS =n L

oy

o lag= o9y Lnlys = ob13E
oe13 ToeT3 G haYe abok
L1.L] =t 7.7 days 1o

P — y FUM ’
2https ://www.lscore.ucla.edu/hhni/performance/VickiHahmFinal.pdf LOO W

Instructor: A.E.Cary Page 7
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Example 2. Thfcarbon;lll- is[5600 years/ Write the percentage of carbon-14, A(¢), remain- = - - =~

ing after ¢ years of decay. Round the value you find for{ k accurate to six decimal places.

AR = A ke TV

| k(5P
abo= foe

-, OD0 I.L"‘\ t

—.oovlny =k A=A

Example 3. In 1991, two hikers discovered a historic iceman in the Otztal Alps in Ttaly.®
Assuming 46% of his carbon-14 was found remaining in the sample, how many years ago did the

iceman die? Use the formula you found in the previous example.

A(E) = A, € TS

,'—J;(o%_? _ %—P_é—‘oool'zﬂt
% %—. DODL'L—Utt

Yo = €

AN 4L = = boolzE L 0
i [
Tt ey S a4
b2b2.33 ® € ( V‘LW_L

3http ://www.nupecc.org/iai2001/report/B44 . pdf

Instructor: A.E.Cary Page 8
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\ at a continuous rate of about er hour. What

Example 4. The radioisotope Sodium-24 @
is the half-life of this radioactive substance?* — , . oL{ S'
==

h =
ACE) =A.ef

__=oMST
ol

/Qn (Jj_B = =S

-—.Q)(..IS"‘ "‘IC?“I'S—

5.4

e

=
o
<
>

Example 5. The radioisotope Barium-139 has a half-life of 86 minutes. Find the continuous rate of
decay. LE

MEY=N, e

ﬂé % (§L)
_C’gb\c_.
& -

—,008\ & |

e Tl CoV\’\\t;\\Lébuc) rate 04' :
W’JWMLOH, MO«J/ W abowt  O.%) oY MinuAC,

*http://www.ndt—ed.org/EducationResources/HighSchool /Radiography/halflife2.htm

Instructor: A.E.Cary Page 9
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1 €

Section 4.8: Exponential Growth and Decay Models
- Example 6. Th half—lifeﬁf Cobalt-60 iars:s. If 15 grams are present now, how many grams
will be present in 100 years? o}

wh ov 1ke
©

Use the Formala_ wifh e o answtr—
the 7(,(,%(;31@

© ; -
A Skeps : use the hath—lfe to ’R”H,

Pe
0
G
g
C
~
il

/\ﬁ?x\/ [©0 E}ecus , on l?r , OO0 2.9 jvams remata_

Phttp://www.bt.cdc. gov/radiation/isotopes/cobalt.asp
Instructor: A.E.Cary
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