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Chapter F Finance

Section F.1 Simple Interest and Discount

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

[=interest earned

P =principal

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

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

Example
If a bank loans $525 to an individual for 32 years at 7.25% simple

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

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

the simple interest rate that is earned?
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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?

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

long until your account doubles in value?

When a loan 1s discounted, the interest owed 1s deducted when the

loan 1s made. The interest deducted is called the discount (D), the

amount the borrower actually receives 1s called the proceeds (P)

and the amount to be repaid is called the maturity value (M). So
D=Mtand P=M - D

Where 7 1s in years and 7 1s the annual simple interest rate.

Example
A borrower gets a loan in which she agrees to pay the bank $4000

in 8 months at 6% simple discount. What 1s the discount and what
are the proceeds?
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Example
If a borrower wants to have proceeds of $4000 on a discounted
loan for 8§ months at 6%, what 1s the maturity value of the loan?

Example
A borrower gets a loan in which she agrees to pay the bank $4000

in 8 months at 6% simple discount. What 1s the effective interest
rate?

The effective rate of interest on a discounted loan of length 7 years
,

with a discount rate of r 1s 7. = l
—rt

ff

(c) Janice L. Epstein
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Section F.2 Compound Interest

When interest is 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?

F:P(HLJ

m
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?

(c) Janice L. Epstein
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If interest 1s compounded | Then m 1s
Annually 1
Semiannually 2
Quarterly 4
Monthly 12
Weekly 52
Daily 365
N=1
[%=H
Fii=i
FMT=8
Fi/=1
£ Vst
ON THE CALCULATOR, TVM Solver: | FMT:3 BEGIN

Nis #of coup Qorods

Mois wioad mafe a5 a pAGHT

PVis pregmt Vel %

PMTis Pl M o

FVis  duiure mt Qc)\m

P/Y and C/Y is % of Omp peneds pur ygar [m)

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

ol omp perods= N

(a) the account earns simple interest? _mrt

F: \OUD(|+ -l)HO\: $ oo

(b) the account earns interest compounded annually?

Vo Wt ¢/ o fasAT

= 1000 P/{: |

(c) the account earns interest compounded semiannually?

N= yL=20  PT SblV'Q #- Q,LSS,?)O i 9 Sl over

I< = Omes pur (ar
N= PN= 1,

(d) the account earns interest compounded quarterg/?
N= 4x0=4p F95.06 ‘norot 2T e

Ohv= 4 SR pu yar

(e) the account earns interest compounded monthly?
N= 120 3 9”]0(]!04 ((/nUL of #2).45 wvor
p}‘fz 12 4x (228 W

(f) the account earns interest compounded weekly?

\F= 52x10=520 #an5 o7 (mon oF #3063 )
PN= 52 aver 13X P Yy
(2) Sl_e acc)?},br_l_t Sos mte;e;t r;:lo?mp,ounded dai J fz.aq-)
PA= 35 '

(c) Janice L. Epstein
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Effective interest rate 7, can be found with a FINANCE command
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?

off (3154)= 84025%,
C,q— (3.\, 36) =4361 % H bedlor dudd

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 i1s 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?

(-'HD) 3 9% WW?Q/#O.?W
- ome ) -ta88 ("o aug

(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?

Nz 13x1% PmT= 0
T= 1 = oo > b
o= Pz 19

7,0 31 6b

How much interest was earned?

GoboD - [T0B|. b= $43,418.34

What if you wanted the money available in 8 years?

N= xRl MmT= 0 .
T £V = oeen /fb@?’q’ 338 3@
= 7 A= 1o

How much interest was earned?

o000 — 3435%.25 = ﬁas,ml.ué\

(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
double in value?

N= & PR N= T4

= 400D
A Py

= 0 .
g‘y: o0 S ggusi umder 1y "

A = A

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: \O PmT': 0)
IT= ?‘ W= 2sp 07 5.6 %
PV= —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.

N=3 fm1=0 —3,1§
g=1 A= |500D x>

N:’\!oOOD ?/‘(': ]

(c) Janice L. Epstein
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Section I.3 Annuities and Sinking Funds

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 interes‘f\d
did you earn? l:ﬂ’ 2,30l 59 \ ol
PT=2000 ! e

N= lox|=10 = ——

Tz b W=7 T= b 361 54— 10X2000
A o = | ~ %3019

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

dlt\(}:y;);; earn? $Im)qaq‘oa W on M
FU'_? — A3 X000

3 50,724,028 wn unjoleof

(c) How much will you have after 40 years? How much interest
did you earn?  §304,528.93 om

N~ 43 — 4oy de0
W= 1 # 209,525,943

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 is established to meet a future need is 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 interest does the account earn?

=g =21l pwr= ¢ $#129.50 T each mgnth
3= A= oo coo00— UL (1%.%0)
= 0 eh= = $29,411.20 um miewst
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 quartgrly payments?
= dvaste =0  PU=Soon /  $aL9.0%

t=% =t py=4
(b) How much interest 1s earned in all?
5000 — JbX %325 = §Np¥

nd

(¢) How much interest 1s d in the 3 quarter of the 2™ year?
.Q\ Q'-LQS O‘b 10'\ )
year | (ar

- ¥5.%7 vnmm'f
03 _ 410:%
3 - 4w 4

ood & 17 quanber 20805 ¥ % ,
%ﬂg&" | @-6'5|9.5+ 2825 + 35,31 g
How WL%:ZW\-WWW'"I W

U N2, Pr=0,OMT =6(8.35 solve e FU

§1494,25 n oo aeun
3.0 . $30.%9 w et
4
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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 is the interest rate charged?

fv=— S p/\f: P2
Example

You owe $6000 on a credit card that charges 21% annual interest
compounded monthly on the unpaid balance.

(a) If you mfawmly payments of $120, how long will it take to
pay it off? owe -
o= -bop  F=0 N= 114 8b

N="7
=8 D =13 @

(b) How much interest 1s paid in all?
\30%\0 3 (2Dmo > Hydoo

- (ooD
QK T $ 3400 ead ot

'\Q’@ How much #g@sas@do you own after 5 years of making

y

ments? _what 5¢ fut
e B9 s 0 $4Y35,06%
=3 M=o = la

Example _ | | ﬁg‘%— = 1O dovy~ .
You want a pair of diamond earrings that coé“la$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?

Ne? N Quiz Toes
I-

= b oM

=0 —
PUA N= 159 dayo Fa+F.3

PV =go0

P~ 3™

(c) Janice L. Epstein
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gec;wn F.4 Present Vaiue of Annuities and Amortization

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 mterest that is compounded annually? *
N= 19 Pm7= 30000 PV= 3023 559, % ALpDWL
T=5 fFv= 0 vy 20,000 |7 pmT

.9 ~ —
Ov= % ¢ = | & 398,5%% 63

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) How large are the monthly payments?
N< 2001 Pmr= 7 s $597Y
T=5/) =0

pV= 110000 PN = 1o

(b) How much interest is paid in all?

2,0 ¥ F390,94= A5 0006. 40
~1]0 000

?106,0040.40

(c) Janice L. Epstein
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(c) How much of the first payment 1s interest?

T= V10000 *'% = 41,50
Ry loan
527, 04— 46150 = 182 T to poy eff

(d) How much do you sti}l owe the bank after your first payment?

N0,000— 144,14 = ~|p4,870 . 24,
value o v
ke oy ——3¢ owx on boun —

(e) What 1s your equity after your first payment?
130,000 — 10%,371D. 2= 20, 139.74

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

ool b 101800, 9 ¥ -Bg = %625
507,84 - dbb: 45 = 130,29 o pagof loan

Now eure (01 S10,80L — 30,20 = 109,6131,4
o= 30,000 —)09,71%1.97 = 20,200.0%

What is your equity after vour 12" payment?
(2) quity y pay

£ = 24l fwr = B8 $108,406.1%
T= 5 Fu= e 13D,OODAN
V= ¢ PAL= 1 = 4\,543.25

(c) Janice L. Epstein
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Example
You borrow $3000 at 12% annual interest compounded quarterly

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

“end of | # PMT | PMT ' interest towards ' outstanding ' equity
period | left (%) (%) principal principal

0

(c) Janice L. Epstein
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Example
For the house purchased on page 13, fill in the following lines of

an amortization table.

Chapter F

October 29, 2013

Page 16

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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