Monday, November 19, 2012

Today: 6.2 Geometric Sequences & Compound Interest

Office hours: Today: 3-4in PDL C-326 & C })H qu " %9 -1 ( Eg M % Zu&g&/‘/}\

Tuesday 10-11 PDL C-326 & 2:30-330 in CMU B-006. D@
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Todo: Section 6.1 is due Tuesday night. (7\( \ f{( %QC é\:&/\
i am thankful for geometry, i am thankful for frigonometry, QK (ﬁ
without it, i wouldn't have a job! without it, i wouldn't have a job!

i am thankful for arithmetic,
without it, i wouldn't have a jobl
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Recall from last time:

A sequence is called ARITHMETIC (additive) if the next term can be gotten from the previous
one by always adding the same amount d, called "the common difference" or the increment.

Then the n-thtermis:a, = a; + (n—1)d
where n-1 is the number of times the common difference is added.

For instance:

If $P are invested at a rate of r X 100% in simple interest, then the
interest is always $rP -
The balances then form an arithmetic sequence with
a, = P, and common difference d = rP
and the balance after the interest is applied t times is:
S=P+ (Pr)t

Ex: Suppose you invest $800 at an annual simple interest rate of 7%.

Then each year youearnd = rP = 0.07 X $800 = $56. This is the common difference.

Your balance in year n (after n-1 years) is the principal $800,
plus the interest $56 added n-1 times: S,, = P + (rP)(n — 1)

year 1: S; = $800 S <= $ SC C'A
year 2: S, = $800 + $56 = $856 e g 6 Lfﬂlw
year 3: S3 = $800 + ($56) = 2 = $912 S G "LQ <§\

...etc... i T —
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Y
6.2: Geometric Sequences

A sequence is called GEOMETRIC (multiplicative) if the next term can be gotten from the
previous one by always MULTIPLIED by the same amount m, called "the common ratio" (or
the multiplier)

Ex:5,10,20,40,.. & M= 2 g ] lo 77 Q@’mQ| :(f(g

—

Then the n-th term is:

whereillis the number of times the common ratio is multiplied (hnumber of steps). \G(
ox vl Yl NINONS S 20 ‘40(,,_ ) Whot s QZO:EZJSZ(Z/ (&f{iﬂ—“}

Application:
If $P are invested at a rate of r X 100% in COMPOUND interest, then the interest is applied to the entire balance.
The balances then form an geometric sequence with common ratiom =1 +r
and the balance after the interest is compounded n times is:
LS = +r"pP

Ex: Suppose you invest $800 at an interest rate of 7%, compounded annually. Fz0.0% = /T;);—
Then the common ratiois: N = | ¥+ = |, O:}—'

Your balance in year n (after n-1 years) is:

year 1: S; = $800

year 2: S, =| 800 0.07 ¢$800 2 (1.:07) $856

year 3: S3 —] 0 07 = ($856) (14)71 £3856)= (1 07)(1 07) %800 = $915.92
...etc... ~

T
Sy~ 311592 +0.07 415, qz» ~$q980 03
= (Lo? $oo = $782.03
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Types of Compound Interest
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Examples /
Find the future value in the 10th year if %50,000 is invested at 5%
@ Compounded annually P reo.0%

O(mexwoh‘w\(ﬂ
Q- (\05 50000 = dF 766 4. (08
259

~ 0-95 ~ 00Y4] 6666 ...
b) Compounded monthly, ? g = (L + ) £V 900 = ( )' ) SO,999
— [2_ / ——~—_—
m=te i Do ptoT @OUYPB?
A/l(;ji}g, 342 34 )

(0.05<%) ( ... 5 "
c) Compounded continuously S - SO 009 e

o'wi’ .6
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0.95
N S0,000 <€ \AN9, 0S X9 = Svovo (6 ) 1

For each investment situation in Problems 5-8, identify

(a) the annual interest rate, (b) the length of the invest-
5) ment in years, (c) the periodic interest rate, and (d) the

number of periods of the investment.

CSL) 8% compounded quarterly for 7 years

b) 12% compounded monthly for 3 years

_ a 0 28
149,(9% < (00 5: (4+O,02>T_>
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b Sﬁv‘“m = 4x? = 2%
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)(JP;SVW‘W&N, 2RI = 2¢
‘Wl;at lump sum should be deposited in an account

3) that will earn 9%, €ompounded guarterly, Yo grow to

$300,000 for retirement y 25 years?
H-99

% +t =25
S= (4 LN P
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