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Section 5.1 Compound Interest

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

I=interest earned

P =principal

r=interest rate (decimal form)
t=time period (in years)

Future value: F =P + Prt = P(1 +rt) — A = A( H’V‘t)

Example
If a bank loans $525 to an individual for 3% years at 7.25% simple

mterest, what will be the amount repaid on the loan?

F= gas(] ¥ .015%35) = . AR5
3 658.89\}

Example
If a $1000 deposit grows in value to $1024 after 9 months, what is

the simple interest rate that is earned?

T = |edH— o= a4 = Por&t= Joop r (71@)
~= (%;f-bzo.oaa = 3.2%

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

of 4% so that the value of the account after 18 months 1s $3000?

2eep= P (1 +.0¢% 1:5) = P (106

P= 5200 > $3330.9

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

long until your account doubles in value?

1000 =500 (1 +.05¢) 2> t= D ytars

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?

i
| : F= o (1 +.]%)="1lp
@%iﬁaa £, = o (14.l1)= 1oo(1.0)(l)= 12
o= (21 (L) = 1op (LDEDIN)= (1 o= 1330

@Tb = oo (I.I)w; 4. 4]

(c) Janice L. Epstein
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where m 1s the number of compounding periods per year and 7 1s
the annual interest rate as a decimal.

Example

You deposit $300 into an account that pays 6% annual interest

compounded monthly. How much is in the account after 3

months?

If interest 1s compounded | Then m 1s
Annually 1
Semiannually 2
Quarterly 4
Monthly 12
Weekly 52

Daily 365

(c) Janice L. Epstein



13a_M141_Notes_C5.notebook April 24, 2013

Math 141 (c)2013 Epstein Chapter 5 Page 4

N=R
I%=a
P\=B
PMT=A
F\W=1
Fobi
ON THE CALCULATOR, TVM Solver: | Pz EEGIN

N is ‘A”U'?’ WY\M\%
vois Inkowat ey SR PR caeNT

PV is (DY‘P/W Valug

PMT 1s PW

FV s

P/Y and C/Y is ;&8@’@«\5 oC tmp RHYS o igan”

set PMT: END (make payments at the end of the cycle)
) (?Ml >
Example I

You deposit $100 into an account that pays 10% annual interest
that 1s compounded annually. How much is in the account after 4

T

V= oo P/‘f: |
Example

You deposit $300 into an account that pays 6% annual interest
compounded monthly. How much is in the account after 3
months?

(c) Janice L. Epstein
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Example
You deposit $1000 into an account that pays 10% annual interest.

How much is in the account after 10 years if

(a) the account earns simple interest?

F= 1000 ([+.1%/0)= Zooo

(b) the account earns interest compounded annually?
N:- 10X) ‘pm’l':. O SO(N
I= 10 w=2 S5~ 13563.14

Pr=1000 4= (- VAL

(¢) the account earns interest C(mgounded semiannually? #5956

N = (0X2=2»
7y 2§D 20
(d) the account earns interest compounded quarterly? > 83,7
N= \oxd=
=0 > 8963%5,06

(e) the account earns interest compounded monthly?

N=loXQ s #2107 ¢

(f) the account earns interest compounded weekly?

N=loWo g §9105, 67

(g) the account earns interest compounded daily? Q X 9"?'7—

#0149

4863

(c) Janice L. Epstein
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Effective 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(5.5,4)~ $.9025
EF(3.l,38) = 8436| & botlr doaf

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 is F = Pe".

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= 1o ™ = 2Ty

(ner oF 50.37)
X % s

(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 =1342=2b PMT= 0O D 4
Y T= T FU=wooo Y PEN T3]0
\ or= o J

= W=

How much interest was earned?

cO0CcH — M0Y. bl :#43651‘2'84

What if you wanted the money available in 8 years?

N= ¥l 29[,

How much interest was earned?

o000 — 34 32835 = E 95,¢/11. 63

(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

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=I10 @mr=o
=7 F) --330 > B0CY,

Pv= >00 @/((-/ \

Example
Your retirement account was worth $16,000 on January 1 and
worth $15,000 two years later. Find the annual interest rate.

{\J}a \Dm7'>‘o
-7 A =tsoon o~ 3%

6\[ = UDOOD P/% =1

(c) Janice L. Epstein



13a_M141_Notes_C5.notebook April 24, 2013

Math 141 (c)2013 Epstein Chapter 5 Page 9

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

dﬁlflléam? PMT= 2000  fU=H2,30L 5]
T=6 =" rys ;2’0' eoe
fv=0 Pl | dblSA v

(b) How much will you have after 25 years? How much interest

s 107,02 02 — 25k 2000

= @5")}%5{,01 Un ored

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

NodD > 005808 — 4o%26eD
— £909,593.9%

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= 19h2=2b  pvir=? Or= 13730
=1 AP
Py=0 P> 1o Ve e
Lepoh— SR
Degomed  21ex 3130 =00 7o ., #2941l.20

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'= =t PV=0 PIV=%e0D S
r=¢ W=7 Qg 707 b o

(b) How much interest is eamed in all?

Soob — 26%.6% b = PR
nd

(¢) How much interest is earned in the 3" quarter of the 2™ year?

withe
N= W - 93,95

T-% @'3’.,7 ¥ (994, 16*,%?1 ~ 539,99
A= ?/—{:‘,L

(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?

— qd T=44 5%

=~ -9 _ 3
il Y= 12 ook 2 _ %5 m iiered
Example (L~
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? Pv=—000 =0 N=1]9.%6.-
Hh

N:Z B o> Mghs

(b) How much interest is paid in all?

120 ¥ 190 = 14,400
— (00O

(c) How much jaheresd do ygu (%QQ after 5 years of making
2
payments® P\f: ,s, Fu=0

N_"("O ﬁw/ﬁ-‘w
T=2al fmTa PA=/)

Example B0 = lko da”()o

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? _

-_— .

T= o U =¥t (2)7
pu= 0O PLy=305

(c) Janice L. Epstein
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Example
When you retire you would like to have $30,000 per year.

Assuming that you will need to have 20 payments starting right
now, how much do you need to deposit into an account that pays
5% annual interest that is compounded annually?

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) Ho%\-' large are the monthly payments?
N2 00X3=260 Ppy="
T=5. FU=0 Y JOT‘SCVZ%L
(b) How much interest is paid in all?
§ 591, 94% 30 — [/0000

(c) Janice L. Epstein 12
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(c) How much of the first payment 1s interest? ‘_’
1000+ 0051 = 11 50 uoest” W

c a4 450 = Blag M o gayel loan

(d) How much do you still owe the bank after your first payment?
(opeo — $12.9% =409, ¥1026
| Vg ef them 1

(e) What 1s your equity after your first payment?

120,000 — (9510, & = 20,1914

(f) What is your equity after your second payment?

Intwnd 109, 400.2¢ 5 -Fp= 8466 T
A1 M — 4ob95 = B30 28 o pay ff S (92 "
|oq, 310,26 — 126,29 =blpA,m4.97] shllswe

0y - 120000~ 107 47 =H06 24,0.03

(g) What is your equity after your 12 payment?

N =260-12 =343 P> 70 GD

l

T.= S,
W3 0 > Ji07,406.15

o= 1 gy (20 000 - [0%,406 5
ﬁ}(f ’C; _ $8943:85

(c) Janice L. Epstein
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N}y = 03 W@W

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
paid off and how much 1s still owed each quarter.

prcd |l peppp
0 Tﬂ*‘w 3000 O
] AN 90 33180 gaee 33030
2 *101.‘33/’54”.% 93;1514 6%4.%¢

D w L s~ A

——

N/

(c) Janice L. Epstein
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Example
For the house purchased earlier, fill in the following lines of an

amortization table.

(30,000
end of | # PMT | PMT interest towards /" outstarrd “‘W‘\
.period left (%) (%) principal principal
0 lopo 20000
1
ANy He1.50 12994 18%02 200404
2
Yo AD 15029 \04THT) 2020

12 (034668 R, RS

(69 %0 >, (V=30 0l [Hpp 2A46AY

~ .,

&
=]
A

120 | \J= 4o V)

180 /)
240 7
) .
AV
300 g,

(c) Janice L. Epstein
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