MATH 1324 - FINITE MATHEMATICS
CHAPTER 6 MATHEMATICAL FINANCE ﬂ f\PK

m Simple Interest: Situation where interest is calculated on the original principal only. c
A=P(1+n)wheredis ACCuUWAUlated ammnt lB s p(MU!‘»Q ro1sinkad vite
I=Prt 4= time e Ytars
Ex: A bank pays simple interest at the rateuf 9 (l 6. \# % per year for certain deposits. If a customer deposits § o600 2@

and makes no withdrawals for_| $ M M S . whatis the total amount in the account at the end of [ imm’u S
What is the interest earned?
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m Compound Interest: Here, earned interest is added to the principal and it earns interest.
AzP(I + ;:)w wherem— 1) =W Hdf Componadwny pevipis per yerr
([ oo Wang dimes intes 7 caleulaed per Ytar)

m Principal is sometimes called the present value.

m Accumuolated amount is sometimes called the future value.

ere, there is one dewsiw Md’

Ex: Suppose we pnsi[} \5 00 in an account. How much will be in the account after 3 WJ
ifweearn* .q_‘t /o interest per year compounded 0N€O€ﬂ)§ "‘r@ use Cmﬂ
annually (b) semiannually (c) quarterly @ monthly ™
zn=| m:n:& .. m=an= mM=ns |2
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- §)33709) witrsveund: | #39,01-1500 = >39.09

ovay\13
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MATH 1324

CHAPTER 6 CONTINUED

Compound Interest — Detailed Example

Compound Interest: Suppose we deposit $200 into an account earning 3. I‘ﬁl interest per year, compounded monthly.

P%: 200

7 How much will be in the account in [0 years?

1. Let’s explore what is happening in the account first.

A= PUED™ gm0

A: 3()

(a) At time ¢ = 0, we have $200 in the account, because this was our initial deposit.

0-5\ i(b) At the end of Month 1, we have $200 in the account, plus the interest earned in one month.

e
',,\
k”

The calculation is 3200 + $200(0.031/12)

We round to two decimal places, because we are dealing with money, but this is an approximation.

O {c) At the end of Month 2, we have $200 in the account, plus the interest earned on the initial $200, plus the
interest earned on the interest earned in Month 1. (Interest is calculated on all money in the account. Interest

=2 $200 + $0.516667 = $200.52.

earns interest too!) The calculation is $200.516667 +$200.516667(0.031 /12) =~ $200.516667 + $0.5180 ~

$201.03.

(d) At the end of Month 3, we have $200 in the account, plus the interest earned on the initial 3200, plus the
interest earned on the interest earned in Month 1, plus the interest earned on the interest eamed in Month 2.

Calculation: $201.03406681 + $201.0346681(0.031 /12 ) = $201.0346681 + $0.51933956 = $201.55.

Here is the monthly account balance for the first year, with values rounded to the nearest cent:

Approximate

Month | Amount in account

|

iRt - R - R R R

£200.00
£200.52
$201.03
$201.55
$202.07
%202.60
$203.12
$203.64
$204.17
$204.70
$205.23
$205.76
$206.29

-

See Step (& above
+— See Step {b} above
+ See Step (1%) above
+ See Step () above

2. We do not want to continue the calculation this way each month for 10 years (although it is very casy o do using

. . F o
Excel). We will use a formula for the calculation: A = P (1 + —)
m

VARIABLES:

A=?

p=LO()
r— 03l
m= |2

t= 1)

| Work:
L

A=p(i+=

m (12-10)
A=2001[ 1+ —ﬂ 031

12
A=5%272.58
2
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STEPS:

s Fill in our variables.

= Remembering order of operations,
we can do this all at once with our calculator.

031
5 first.

0
u Calculate

mAdd 1.
m Raise the result to the 120 power.
= Multiply by 200



MATH 1324 CHAPTER 6 CONTINUED

w For comparison purposes, the government requires the bank to state their interest rate in terms of an effective interest
rate. This is also known as effective yield or annual percentage yield (APY). The effective interest rate gives the actual
percentage by which a balance increases in one year.

m Effective Rate of Interest (or annual percentage yield):
Foff = (] 1 é)m 1

m The effective interest rate is often used to compare accounts that have dfferent compounding intervals and have differ-
ent stated annual interest rates.

Ex: Compare these accounts and determine which is better for investment and which is better for bonmwng'.
Account A: 3.62% hPR,'&umpoundﬁd semiannually and Accqunt B: 3.6% APR, compounded wwkly

A e (AR B, %t (1475 B
r=.03= (et = U 0361 ”“&.oaeszs o= 5d . 03613
M= 2L o
3.66 Zg;/a 3 bot> s
butter P bamwirg better € inveshing
Ex: How much should be deposited in a bank account earning QS 9 inlerest per year compounded qu"'*"“-\
s0 at the end of there is § 9500 in the account? g

00(0\36 DEVIS ITD CW-pM s‘fg A,,’?{“'%‘ i
[ a0=p( |+ 5%

2,068 L06STE] 1 BB "a\@'gqﬁgs\ﬂa”;ﬁv
%3500 =1 Gd) Pors
p= $1%0).04

Inforst tovreed -
2500~ 18U.6f

Cﬂ%.% ¥ m’fMSQ

Ex: How Inng will it take to have % 6(500 in an account eaming 375 %0 interest per year compounded
MW‘hA Z if we made an initial deposit of § O ? mt & 7Dd
. NG DEPSIT=D Comprrd A p(1+1)

Pz 70 5520 - ?0[ +'—°—31£>'”

(44 .0345
wene 12 Y Y2 J
k,? /(’ 390
e %.( fake ((0.b6275 f we depst ” X max
slimost (11 ges o, wi

52-79%
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MATH 1324 CHAPTER 6 CONTINUED

m Annuity: Here, the sequence of payments are made at regular time intervals (terms).
We will work with ordinary annuities in this course: where the payment is made at the end of the term, the payment
period coincides with the interest conversion period, and equal payments are made each term.

r it
AmP (M)
ere, there are multiple depusimW&
—

= You may also see this formula for future value of an annuity.

= You may see the term sinking fund, which is an account that is set up for a specific purpose at some future date. While
you can use a separate formula, we can still use the Annuity formula (because we are saving up money and we are
making multiple deposits at regular time intervals that coincide with the interest conversion period).

Ex: Parents deposit § 0 at the end of every mo gh into a savings account paying =65 % H46S % interest/year
compounded monthly. If they started when the child was . how much will be in the account when the
child rurns 13‘? How much did they earn in interest? ( ] + /) — |

AE PEplSirs = ANNUITY

%> law«s

A: 7 A= 200 (("" ‘ff;} " Pareeks \2;\"‘0@40)( 2)(is)
= 200 | {3

Prw 0 0?6{ - OeS \j | )«[:]"9 ! Q‘j‘a m’\ﬁ 'g(ﬂ %IAES* earned -

z ﬂ@mef Fl ) (= (9 200 Q"ﬂﬂz&s{’ 36,400
; €' '3 -3=15 A=%5]423.55 Tokeos: €(sH2355

Ex: Suppose we are saving up to buy _ 0w baaf so we will need §_| 5/000 . How much

should we deposit into an account earning 3. 50 o 1nteres' mpuunded nth( to have the money in
:i years? How much will we eam in interest? NG Dcps, t = (W Pou ND

/;(:‘?S,ooo 15,000 P(’ v %>
4’.0350 .30\ 12 AR 1A\ A\ ]a xS DD
,(:,,5#\(.» ISMOID@ @)& P=& 12,595.06

we pad
‘l\faﬂs{’ Lavnd’ (5,000- 1 T15de ,2,545.66

&2, 049¢
Ex: Suppose we are saving up to buy ﬂ./baék s0 we will ne lsﬁdda . How much
should we deposit M O into an account earning _ 3, SO Jo % intere mpnundud
to have the money in years? How much will we B-a.l'&ll\'l interest?
MUL TR t; geoos ws ; P/$ 2.1@,/3

= 15,000 15,000 = Fow muoh did we depost?
A ! I i’ e (2° 13X12)(5)
A = §13299.90

n-m- '; N\ nL: ISOOOj‘ l@ Toves: eavntd: 15,000~ 13342350

g Tnkeest: F[252. 20

(
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MATH 1324

CHAPTER 6 CONTINUED

Amerizaion: =P (7 5)
s Amortization: A = P | ———
E

m Use this formula when paying off a loan. You may

Ex: A sum of $50,

000 is to be repaid overa 5 y

(-)

o see this formula for present value of an annuity.

period through equal installments made at the end of each year.

8% inlerest is charged on the unpaid balance and interest is caleulated at the end of the year. How much should each

installment be so that the loan (]mnmpal an/din)

by

s amortized at the end of 5 years?

k- 50,000 = p(l' > pP= g,zgga g2
P,/? -0%
-
(=08 Lant
M”m"] NeW\ (AL S0,00DI%(@
£=9
Amortization Table:
Payment period | Interest Charged | Repayment Made | Payment Toward Principal | Outstanding Principal
0 0 0 0 ‘g 50/ 090
0§ (50/0%) [Z,522.8X - G200 | 90000 —¥52Z2%2
‘ 2 N
! $4000 12 52282 H8525.82 *H43t.18
. " -3%3)9%, € - ,
, 0% (Y,421. 18 $2,522.92 | 2SHB2-33 8T |41,4321€ - q2L0M. 65
#2817 $9204.65 #322%2.53
0%(3,072.58) (252282 - 256180 |3, ,20s3qaq102
3 st ! ’
facei80 [V 5P $9741.02 $2233(. 5]
.0%( 2233L5() 8 2,52282 12,522.82- TS |22, 331.51 — 07 3% 30
4 2, .
$(136.52 1252283 #0336.30 # $q5.2(
5 #§4931¢2 |2 2 # 1g9s-ao
Ex: We want to buy a house and found ore for$ [ €2,000 . If we can get an nterest rate of 9 345%

per year compounded monthly for 30 years, and we put 20% of the list price as a down payment, how much will our
monthly hDu‘i(‘. payment be (laxes and insurance not gu.ludcd}'? How InIJl..l'I will we spr.:nd in inlerest?
56, (s 8)(12)()

wWn M 30(|$9~‘000) ‘(00 ‘ a}}s, \[Lw,j
= 193000 - 3Gw 0= l%tc'oo DAY 230 /
07 azimp (12U L Gt e
Jpazrs  Hsi6o0 = oazar Tokersst: 203, 30— 145,600
oam 1A ’ = #5%,116-%0
n=n? _
1= P=85565.39 At 1%, wepra GHBX(2L)36) =35 1252.80
Use q'| lo 2 P=8 4Y%4 Taenge, fa.;‘). 252.90-175,600=%206,052. 80
x: In the previous example, what if we financed the house for 20 years instead? 15 years? How much will we pay in

mfsﬂrslsoo A= I4Sko0 (114

P“,Cz 00 p( (014 crA N ‘f_"‘m (75600 o ‘———&L
= -0H /' nenre |2 _

meas1r P=g 113359 15 P«#Bms’

Loca: Py ((3163SX02L(S)

E7 20 Loen: Wt pay ({137 ﬂ)[(z)(zo)
237033~ 115,600~ L 9733

(n[ere)

Ja,’no;u 60175600 =9 )2242100 s
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MATH 1324 CHAPTER 6 CONTINUED

Ex: You secured a loan to help finance the purchase of your home 5 years ago. The amount of the loan was $200, 000
for a term of 30 years, with interest at the rate of 9%/year compounded monthly. You plan o refinance your mortgage
with an interest rate of 4.5%/year compounded monthly.

- (2-30
%Whal was your original monthly payment? ‘ _ C l i .g&
f;', 2 0 00,0007 P ( =
A (2
(: .Dq
t~ 20
_22Y
a (b) What is your outstanding principal afteriyears?'/ ( Iy g‘%@) (
Mimes Az 10225 o
- ¢ (2-
.0
e Az §191,%60.8Y¢ >;~¢%,gs
£=15 2 ).

(c) How much equity do you have after 5 years? (Equity=Purchase price - Outstanding principal. NOTE: If housing
prices change, Equity=Current Value of Home - Outstanding principal)

Egmj's 200,000 — Fl Fe0. A = £33

(d) After the rate is reset to 4.5%!)'\’@mm ounded monthly, what will be the new monthly payment? (Round your
€

answer to the nearest cent.) Aén CR (228
_1al, %08 = (14455) )
A‘;; ? (4’/ ?60‘6.?'" P[ .0_‘15
9'00‘5 (2~
S =& 10657
M', A~

e Neve: (ask ouit Wy bt ad pusfed:

6
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MATH 1324 CHAPTER 6 CONTINUED
Ex: Suppose we want to retire in Lr; years and want & %00 per mw‘_ﬁor QG after we
retire. How much should we deposit monthly into an account eaming 6.25% intere pounded monthly in order Lo

have enough money for retirement?

Start witm RETILEMENT YEARS.

,7 0 \ Mut $ Y (a Wt accant Takast g nkeyt
p> 3500 s a,:ﬁ[ w:ﬁ pagt pwerelves mmmazpm”t AMJ(&T«% ATron/
r- .06t |+ osbs ' & )‘
oty Aoz g ) ol
v o
A=8516. 15 Wl \b
We neca Hus ammd' W fat acopudt mtne dag we vchr(,
“U 6 AlS- Nﬂu\ v )oY
VUOE?L NE *; sy
A 53 W 5XWIS= P ([ : 0625 )
():? "~z
(=.00%° P= & a0.4(

N > We V\l(A—l-oMpa.S/\; 4 220.9) AP acct every mmin whie
th’} UW"J
y\'pvd LU ALA Wt (antihte HRI2 @20*“)([2\@@.)
¢ (1)33¢.b7
Tntonss eauncd:  Tol dwt Spek i — Ak we depated
et remet g
"51/&12,000 - & (1, 2385ev= 4%0506/.30
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