Precalculus — 3.6 Notes

Compound I nterest

Simple Interest: If aprincipal of P dollarsisborrowed for aperiod of t years at a per annum interest rate r,
expressed as adecimal, theinterest | chargedis | = Prt.

When the interest due at the end of a payment period is added to the principal so that the interest computed at
the end of the next payment period is based on the new principal amount (old principal plusinterest), the
interest is said to have been compounded. Compound interest isinterest paid on principa and previously
earned interest.

Example: A credit union pays 7% per annum compounded quarterly on a certain savings plan. If $900 is
deposited in such a plan and the interest is left to accumulate, how much isin the account after 1 year? Hint:
Find the simple interest each time the balance is compounded, adding the new interest each time.

Foc each %\)a\r-{-&r) r=0.0% t£=0.25

Quarter |- Quarter J: ®ua~r1re,~r 3 Quar—[—e,‘r 4
r—@qoo)@ 67)(0:29) |T= (59Aom9) r-Gas10Yo A3 T = ($9:.09)0.50.39
- 81835 = 1,03 S Y ﬁ'(o 59
8qoo +6i532 $qiss+#L.0% #9370+ %03 94809+ 9% (.59

= $9151% =493 35 = #9448, 09 Facs in

Compound Interest Formula
Theamount A after t yearsdueto aprincipal P invested at an annual interest rate t compounded n times per

nt
yearis A= PEE1+%) :
r=0.09
P v

Example: Investing $1000ﬁ an annual rate of 9% compounded annually, semiannually, quarterly, monthly,
and daily will yield the following amounts after 3 years: «¢ = 3
Annua Compounding (n = 1):

A= ooo( [+ 27

Semiannual Compounding (n = 2):

2)
A= loco |+ o] >C C@:ﬁ/BoQ.Q(p

Quarterly Compounding (n = 4):

(4)(=)
A= (ooo ( |+ —?) = 8120405

Monthly Compounding (n = 12):

A = (ooo (| + 2%

Daily Compounding (n = 365):
. (2.8)(3)
A= looo(+ 2L - %1209.92

(l)(z) #/29503

12)(3
01 Y #1255, 05


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford



Continuous Compounding
Theamount A after t yearsdueto aprincipal P invested at an annual interest rate r compounded
continuously is A = Pe".

Example: Find the amount A that results from investing aprinciple P of $1000 at an annual rate r of 9%
compounded continuously for atime t of 3 years.

A = (000D #2059 gc,

Present Value: The amount of money that must be invested now in order to end up with a given amount after a

certain amount of time. A +
1%

Example: How much money must be invested now in order to end up with $20,000 in 10 years at
a) 5% compounded guarterly? b) 3.8% compounded continuously?

r-0.05 N= o r=.038% A = Pe "t

P(l+)7F Lo.638)(10)
e ) L5\ 20,000= Pe °
0,000 = P (| + 5= o . 20,000
P _ A0, 000 e(o o'ss)oo) /3/ 1 +. 2>

([ +2=s)e = (#1918, 27
Example: A zero-coupon (noninterest-bearing) bond can be redeemed in 9 y ears for $1200. How much should

you be willing to pay for it now if you want areturn of T
a) 7% compounded monthly? b)_6% compounded contl nuously?
Yr=0.0%F Nn=[2Q 0,606 A= Pett
() 9
jmop= P (11 2:23) 1200 = Pe

- 1200 N _ L& a -
) CI+ D.D_-?-)(l:z)(q) ~ $é)‘710.§26 19 CO.oc,)Cq) N/ éd/73

Example: What annual rate of interest compounded annually should you seek if you want to double your

investmentin?xears’? N=1
- o =

Ha = [+

2P =P (| +.£)OD l
(1) r=a-l = 2= 0,04

gg—,B(lwhﬂq

Example: Find the time required to double or triple an investment if it earns 5% compounded continuously.

A=ae AP =0.05 A< et
Dodb[e' A= Pe_rt '[—(‘{P\e.'. A = Pe_r't‘ .
2= Pe ot 3¢- pe’®
-~ g -4
QA= 6O. oSt 3 _ 60_ oSt
(n 2=0.05¢ n3=b.05t

N t* 5ag ~22.0ys]
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Exponential Growth and Decay

Law of Uninhibited Growth or Decay:
Many natural phenomena have been found to follow the law that an amount A varieswith time t according to

the function A(t) = A", where A, istheorigina amount at time t =0 and k isaconstant of growth or decay
(growth if k>0, decay if k <0.)

Example: Thenumber N of bacteria present in aculture at time t hours obeys the law of uninhibited growth
where N(t) = 1%(\)0e°'°1t.

No
a) Determine the number of bacteriaat t =0 hours.

N (0) = 1006e*=™L | pp0e”
] |O00O l = looco ()

= (00O
b) What is the growth rate of the bacteria?

<00\ (1% gor oot

¢) What will the population be after 4 hours?

N = loone P =

d) When will the number of bacteriareach 17007

o.0\€ _
| 7+00 = (oD e ‘ n (3= oﬂ.ro\t
¥ =0 a2l /,3853.\ Wes l

€) When will the number of bac;tteri adouble?
o-0l

2000 = (OO0 e s N

Q_ - eo.olt j -O,D\ ~
n & =0,01t

Example: The annual growth rate of the world's population in 2005 was k =1.15% = 0.0115. The population of

the world in 2005 was 6,451,058, 790 people. Letting t = 0 represent the year 2005, use the uninhibited growth
mode! to predict the world's population in the year 2015. <~ L - |

A=A e
A = (0)45\,05%,’-#90 e

2 Eﬁgq,ﬂl,%@

(0.on(D)
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Example: lodine 131 is aradioactive material that decays according to the function A(t) = Ae®*", where A

istheinitial amount present and A isthe amount present at time t (in days). Assume that a scientist has a
sample of 100 Agrams of iodine 131.

a) What is the@re?:ay rate of iodine 1317
K=~0.084 (ﬁ°/‘> pec &0\\/

b) How much iodine 131 is |eft after 9 days?

A(2) = oo £o-oBFX) ~ (45.4 5]

¢) When will 70 grams of iodine 131 be | eft?
- BF€
70 = looe ©° 1n o3 o

O.F = g o°P*t f € ~o.083 A(H-[0 aays
(n 0.3 = -0.08F ¢
d) WhaI isthe half-life of iodine 131? (when A=31A,.)
—o.683t
= Bet A 0.5 = —0.083F¢

D %\o _ ll/l o_g C/_’_i)
0.5 = g-ote t 7 ey AlAT days

Example: A piece of charcoa contains 30% of the carbon 14 that it originally had. When did the tree die from
which the charcoal came? Use 5600 years as the half-life of carbon 14.

V\a\g ke A 5.3 A £=7
P\: O.ﬁAo) t—5QOD \.’(‘5 A —Ao —o.coo IR3EE
in 0'5 —c: oo |R28E

A=RA.& Kz 3 o%g =
(5o (0O ﬁs<A
O—??(— %" K'.\\;—l ’.,13674[0_4 o238t
« O.% - e—-C} [=T=T=Y{

E or -0.000(23%
= 3¢°° © ln 0.2 :=-0.0661233 ¢

17 0.5 = Stecok £ =" oiaze
Example: At 45°C, dinitrogen pentoxide decomposes into nitrous dioxide and oxygen according to the law of
uninhibited decay. An initial amount of 0.25 M of dinitrogen pentoxide decomposes to 0.15 M in 17 minutes.
How much dinitrogen pentoxide will remain after 30 minutes? How Tong will it take until 0.01 M of dinitroge@

pentoxide remains?

20 Use +» 'F\”\A

-0.6
Step |1 Find k A(t)=0.3e a
Guveshon A Hew
Aoz 0-35M, A=0.\BM, t=1T min Queshon 11 AMt afrec long, Unhil A= o.o1M7
A=A 6"{' 25 wainutes ool - .25 o630t
-re Ol = .
—0.020(30) = _,_-,é————f—
0.15 = 0.29e°P A(=0) = 0T e S ::lg— _ea5
0.25 6.23 r\_ o.0t= e
0.6 = 7% ~ v 0.04=—0.030%t
. 4 -
noLr e = 10 OS5 Tain
—0,0306

K~ i 0.
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