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WEEK 14B REVIEW (5.1 —35.3)

Section 5.1 Compound Interest

Simple interest — interest computed as a percentage of the principal
Simple interest earned: I = Prt

[=1nterest earned

P ?rinci 1
r=interest rate (decimal form)
A. t=time period (in years)J

Future value: F =P+ =P+ Prt = P(1 +rt)

Example: If a bank loans $525 to an individual for 3% years at
7.25% simple interest, what will be the amount repaid on the loan?

T= 5% (0135)(35) = 13% 20
Ripayy 5251 133 83= ¥ 58,22

Example: If a $1000 deposit grows in value to $1024 after 9
months, what 1s the simple interest rate that 1s earned?

T= \oa4-to0 =84
qu= Pero b = loco-r - (V)
a

_ .03a=§ 3'2’670
r= Bemn" ©

(c) Janice L. Epstein
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Example
How much should be placéin an account that pays simple interest

of 4% so that the value of the account after 18 months 1s $3000?
200= P (Lt (o0)(18) ) = 1.06 P

P= 2 _ "2%30.19

Example
You have an account with $500 that pays 5% simple interest. How

long until your account doubles n value?

A% Sco 1000 = SOO(H" 0.05 t)>
800

S B
9= \kowost = 1=05t = t=05 7 40
30512’5

When interest 1s paid periodically and the interest earns interest,
we have compound interest.

Example
You deposit $100 into an account that pays 10% annual interest

that 1s compounded annually. How much is in the account after 4

years? p= \o'o(l +_]\“): 0o X I:]

Gnd ot o | .= fo (14-Ix1 )= 10% L= wol.lsxl.l= lo?(l.l)‘-‘.- 12]
%mfag . \%: 1a) (1+1x)= 1a1x Ll = oo X117 = 13%.00)
wd i = m(MY-_- 14, 4l

(c) Janice L. Epstein
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({\)Itl THE CALCULATOR, TVM Solver:

\O@\N\is HW‘SWMS —

1% is o mideh ¥
PVis Peseat Vel $ Mus HAE A——

PMT 1s

rvi e ks
P/Y and C/Y is W/W penuds per Wr@'m>

set PMT: END (make payments at the end of the cycle)

If interest 1s compounded | Then m 1s
Annually 1
Semiannually 2
Quarterly 4
Monthly 12

X Weekly 52

%\05 Daily 365

Example: You deposit $100 into an account that pays 10% annual
mterest that 1s compounded annually. How much 1s in the account
after 4 years?

N= 4% = 4 pu=7 = $H‘a’4r\
7= 10 97'(31

(c) Janice L. Epstein
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Example: You deposit $300 into an account that pays 6% annual

interestCompounded monthly? How much is in the account after_3_
‘?

T pwps’:g —~ $304.52

‘&V—;%OD W= 12

Example: You deposit $1000 into an account that pays 10%
annual interest. How much 1s in the account after 10 years 1f

(a) the account earns simple interest?

F= loop(1¥ 1 %10)= 2000

(b) the account earns interest compounded annually?

=\ox\l=zlo  PmT=0 3,1
N /%54 't

1=10 A= ?
(c) the account earns interest compounded semiannually?

N= 10¥a= a0 —> $95%,30 (moroF 159,%¢)

.c PN'—‘ 9~

(d) the account earns interest compounded quarterly?

N= lox 4= 40 . 30L06 (mer of $3)96)

PA= 4
(e) the account earns interest compounded monthl ‘?“
N= \wYld= 120 = $9707.04 (wer al .‘18)

PA= (3
the account earns interest compounded weekly?
(f) the acgount ¢ S50 (mer of 3 %.62)

PA =52
(g) the account earns interest compounded daily?
N=0x 365 a1, al  (mer of $9:94)
PAe = %68

(c) Janice L. Epstein
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Eftfective interest rate » . can be found with a FINANCE command

o
Eff( 1%, m)

Example
You find a bank that pays 8.15% annual mterest compounded

quarterly and another that pays 8.1% annual interest compounded
daily. Which 1s a better deal?

efF(2.154) = %.4085

If interest is compounded continuously, then the future value of an
mvestment of P dollars at an.annual interest of 7 (expressed as a
decimal) for 7 years i

Example
You deposit $1000 into an account that pays 10% annual interest.

How much is in the account after 10 years if the interest 1s
compounded continuously?

F: Iowe(ol)(m) ._-_bg."}l%' 2¢ (W of k,g?averdyl\;’)

(c) Janice L. Epstein
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Example
You wish to have $60,000 available for your child’s college

expenses. You find an account that pays 7% annual interest
compounded monthly.

How much needs to be deposited now to reach this goal if you
want to have the money available in 18 years?

N=18x12=2b $10¢]. o
Io '19 -/

=0
= (000D
M= (2~
How much interest was earned?

60000 — 0096 = $42UE. 1

What if you wanted the money available in 8 years?

N= Sxia= Al

e 81325 %5

How much interest was earned?

loooo - 34338 35 = $95411]. 65

(c) Janice L. Epstein
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Example
You deposit $4000 in an account that earns 5% annual interest
compounded weekly. How long does it take for the account to

doublg in value? N= Fal 22 weeks

- /_Ya dus\'wdl’w‘&”s

Example

You deposited $200 in a savings account 10 years ago. It is now
worth $350. You know the account paid annual interest that was
compounded annually, but you don’t remember the interest rate
promised. What was the annual interest rate for the account?

N=10  &Pmr=0  ~> 5,0,
-L.._._? §W= - 350
5 Py =200 P"(""' |

Example
Your retirement account was worth $16,000 on January 1 and

worth $15,000 two years later. Find the annual interest rate.
=72 FU = — 15000 > L= -%8%

off=WooD  PAr>

(c) Janice L. Epstein
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Example
To save for retirement, you deposit $2000 every year in an account
that earns 6% annual interest compounded annually.

(a) How much will you have after 10 years? How much interest

did you earn? .
= |oxi=io Pmra G000 dogosbed 10X 2000 = 20000
=g ' It > .6 4~ 20000 = 361 57
Y W-'—' 0 9.2(5 |
> PVE Qlo,%bl.‘s"l
(b) How much will you have after 25 years? How much interest

did you earn?

Nz a8
ae $ronna0a — 85(2mo)= $59,124 03 on wiust

(c) How much will you have after 40 years? How much interest

did yvou earn?
N= 40

x> s30‘?,‘306.‘!3 — 4p [2000) = 229 5293

An annuity 1s an account to which regular payments are made. An
annuity that 1s certain and simple has the following properties:

1. The payments are made at fixed time intervals

2. The periodic payments are of equal size

3. The payments are made at the end of the interval

4. The interest 1s paid at the end of the mterval
Many loans and savings plans are certain and simple annuities

(c) Janice L. Epstein
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Any account that 1s established to meet a future need 1s called a
sinking fund.

Example
You wish to have $60,000 available for your child’s college

expenses. You find an account that pays 7% annual interest
compounded monthly. How much needs to be deposited every
month to reach this goal if you want to have the money available in
18 years? Assume that the monthly payments are of equal size.
How much mterest does the account earn?

N= 13%18= b §139.30

=1 = Goooo — b(1.30)
pv= 0 = $29,411,20 w usost
pur= 7

FVz (0000

PA(= 1o

Example
You start a savings account with the goal of saving $5000 in 4

years by making regular quarterly payments to an account that
earns 8% annual interest compounded quarterly.

(a) How large are the quarterly payments?
N= A= PU=5c0 pnT= $AB 25
=% = ¢

V= 09

pmT= %
(b) How much 1nterest 18 eam%d in all?

Soop — b % 3k

(c) Janice L. Epstein
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Example
A cello costs $574 to buy or $40.58 per month on a 2 year rent-to-

own plan. What 1s the interest rate charged?

N> sPrr=40S8 > T = 564%
T=7 4w=0

sV=—FMH  Py=(3

Example
You owe $6000 on a credit card that charges 21% annual interest

compounded monthly on the unpaid balance.

(a) If you make monthly payments of $120, how long will it take to
pay it off? omT = 20 N= 11226 m0

= 0O 3
- 2 V= =5 [0 l‘.ﬂs

(b) How much interest 1s paid in all?

a0 x 180 = 1¥#4pO
~ (LOo0D

$2400 oo PIT Wé’ﬁm 0 §°

(¢c) How much do you owe after S/y%ars of making payments?

N= (O (o [ef#) PmT= 120 o W=’$4435.68\

Tz &l PU=D —
58 Pz 15 shll v

You want a pair of diamond earrings that cost $800. You decide to
stop buying daily lattes and instead save the $5 every day in an
account that pays 6% annual interest compounded daily. How
long until you have the money for the earring?

| : o utiosot
ﬁﬁﬁiﬁl [\ 3%’-:\3&&413 1 of ewrns

1= 0 pr = -%00
Py= O = B65

(c) Janice L. Epstein

10



15a_M141_WIR_Week14B_JLE.notebook

Math 141 (c)2014 Epstein Chapter 5
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When you retire you would like to have $30,000 per year.
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Assuming that you will need to have 20 payments starting right

now, how much do you need to deposit into an account that
5% annual mterest that is compounded annually?

pays

= O
. b
Z 2 > T3 Bk 3|
T= 30000
Pae= 1
Example
You wish to purchase a house that costs $130,000. You make a
down payment of $20,000 and finance the remainder, for 30 years
at 5.1% annual interest compounded monthly on the unpaid
balance. a‘%"d $o0 /o 'd"'l
N=3D
(a) How large are the monthly payments? I""&?‘
N=1ax30=360 Pmr=7 5> $5gm, 8 | V=7
19- 5!‘ F\,'-‘- O = lﬂOD
o= 0oDO Ple= 1~ =D
A= 2

(b) How much interest 1s paid in all?

Eﬁ()(5”1aﬂ = SuE%OOGi‘MD
~11B,000

3\05,006. 40 m wikedt

(c) Janice L. Epstein

11
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(c) How much o first bayment 1s interest?

no,ooo* — 311,50 ouweel v prikost

591,94 — 4E1 50 = §)24 T

(d) How much do you still owe the bank after your first payment?
10 000 — 124,74 = 104,370, 2
K Vdie of 4R dom
Fom(w —

(e) What is your equity after your first payment?
120,000 — 104,810:26 = 2.0,129 7%

(f) What is your equity after your secqnd ent"
[ntores] oureal lm,s'zow*ﬂo(ﬁa it W‘?

a7, ot ~4blra5 = ¥130. M m
ES\t)r‘t7, 0N 130,24 = 104,739, 97 shill ewd

po.= 30000 — 109,7%7.97 = 207260.03

th

(2) Wha“;’:ggzour equit after yo% ‘)B,agnleg

N- 345 |08, 4ok, 15 S WE
Wt / ga= 150 00— 10896

PnMT= '591, a4 = ¥, 8% 33
/=0

(c) Janice L. Epstein

12
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=, PV=-3000, MT=7 .PU=0 , A= = 2Ja(7,
Zeamnle NF BT [, PV=-3000, o) JM=4 2> prE= 249037
You borrow $3000 at 12% annual interest compounded quarterly

for 2 years. Show in a table how much of each payment 1is interest,
how much i1s paid towards the principal, how much of the loan 1s

aid off and how much is still owed each quarter.
P . f.l/qs 0,03 i P‘J f
end of | # PMT | PMT (g!t;r?s towards outstanding equity.
period | left %) principal principal
L w087 g9 39791  ag,al8 | 88737
? vomaE 3nut 98w oREE
3 o
4
5
6
7
8

(c) Janice L. Epstein

13
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Example
For the house purchased earlier, fill in the following lines of an

amortization table.

Chapter 5

April 30, 2015

Page 14

end of
period

0

#PMT
left

PMT
@)

interest

®)

towards
principal

outstanding
principal

equity

12

60

120

180

240

(c) Janice L. Epstein
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