Finance Guided Notes: Consumer Mathematics

Section F.1: Simple Interest k&

Interest is the extra money that you earn from a bank account or that
You pay when you take out a loan. T

Warm-up:
a)  Express 0.07 as a percent.

1%

b) Express each percent as a decimal:

a. 19% b. 32%
19 032
Simple Interest I= |ntesest
P= Principle
I=Prt r= vute
ey s - +-|vv1{/
Note: The rate r, is expressed as a dca W\a/( when calculating simple interest.

Example 1: A student took out a simple interest loan for $1800 for two years at a rate of 8% to purchase a
new car. Find the interest of the loan. 4 g T 3

P t r
1= (\gooX’LYO-O%)
T - #ZS?

Example 2: Fred made an investment for 5 years at a rate of 6% and ended up earning $120 in interest.
How much was the investment for? T i & 0

P-7 t * T

120 = P. (0.06)(s)
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Compounding Interest

r M A = Amount your account grows to
= P(l * ;) 1 = number of times it’s compounded in a year

For now, let’s just explore interest which is compounded annually. In this case, n = __I____

Rewrite the formula above, using n = 1:

.
A2 P(rE) o A-p(ieD)

Example 3: You deposit $2000 in a savings account at Hometown Bank, which has a rate f)_f__6_f{g,

compounded annually. {7 i
a. Find 4, the amount of money in the account after 3 years.

T
y
74='lmx(]+ﬁg93

A—:pZBKZ. 63

b. Find the interest. (Remember that part of the amount now in your account was your own money
that you deposited. The interest is the portion that the bank gave you — so how much more is there
now compared to what you put in?)

23%2.03

— 2000
- —

# 382.0% = W {/rcS"—

Example 4: $5000 deposited into an account with an interest rate of 7%, compounded annually.

a. How much money would be in the account after 4 years? N

t
1
& 5 .
Pr= 5600 (1+ O_"D
aH553.41

b. How much interest was paid over 4 years?

6553.498
_ 6000 T- ¥ 56398



F.2 Compound Interest

mCompound Interest: To calculate the compound interest paid more than once a year we use

prm——i

Note: We will assume 365 days per year and round answers to the nearest cent LZ_ decimal places.)

Example 1: 0,7500 _0. ob
You deposit $7500 in a savings account that has a rate of 6% " The interest is compounded m}my.
a. How much money will you have after five years? ne|2

t=9
125
it= 7500(1 — wohio 638

b. Find the interest after five years. I 0 / [ 3 €

1600
2l 1.3

Example 2: How much money would be in an account earning 4.2% interest, compounded quarterly, if
$3000 is deposited and left in the account for 10 years?

| _
P= 2000 =10

Y10
OO'L
A= g1+ %) 2 Yess, B I‘/%;sﬁo)
rumd

L(f

Example 3: An investment is made into a fund that earns 4.2%, compounded daily. If $8,000 is initially
invested, how much money will be in the account after 5 years? How much intefest will have accrued?

7 =.o4z W=36S P-good

185
— how many

(55
= iwes a YAV A= Sooo(1+ '°‘"’)3
W\o‘vd’ubz \Z

\/rr:o.o‘{l n=4

[iitorest:

Ww\chﬁ = 5% g 3] 4861.3)
Anily = 365 gbia ~ S
Yearly = | 869.3

ébuwrfevhj = Y



mCompound Interest: Continuous Compounding

Lot

Note: There is a key for “e” on your calculator — take a second to find it!

o0.01

Example 4: P- 8000 =0 Y=
You decide to invest $8000 for 6 years and you have a choice between two accounts. The first pays 7% per
year, compounded monthly. (4 = (2~

The second pays 7% per year, compounded continuously. Which is the better investment?

weza
G4 o0
As Xooo(w T‘g Vs, A= ¥ooo e’

12 160.8Y 4 1211569
a8

2
better ‘i nveshment

<3000
Example 5: Charlie invests $3000 in an account that earns 5% interest, compounded continuously. How

much money would be in the account after 10 years? A

—(‘;lo Y"‘/0.09 M}(—"’t{
£ e,&bunj‘t\n«\

K= 3000 @('OQXND
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F.3 Annuities IV\VCQW* S - lndex Funds a.gY‘e.

mAnnuities: An annuity is a sequence of equal payments made at equal time periods.

The value of an annuity is the sum of all \\DOU;I Ww:‘/(,d’ { plusall | wiers CS“/ paid.

mAnnuity Interest Compounded » times per Year

If P is the deposit made at the end of each compounding period for an annuity that pays an annual interest
rate 7 (in decimal form) compounded » times per year, the value, 4, of the annuity after t years is:

P [(1 + %)nt - 1]

[
@ -

Example 1: To save for retirement, you decide to deposit $1000 into an IRA (individual retirement
account) at the end of each year for the next 30 years. If you can count on an interest rate of 10%

A=

per year compounded annually, i\ 1
“n=| t=%0 pealo
a. How much will you have from the IRA after 30 years?
1

|-30
= looo[ ey G
A ___9:———\2——\—1- = IMJ; #Iéq,l{ﬂlq,DZ
(_(To_> . ]0

b. Find the interest earned. 60 x (000 = BOCDO

[64,49Y4.02~ 30,000 =| ¥\3Y4 4.0z

Example 2: At age 25, to save for retirement, you decide to deposit $200 into an IRA at the end of each
month at an interest rate of 7.5% per year compounded monthly. ~ P=200
a. How much will you have from the IRA when you retire at age 65?

t;@g——?"} =~ 40
.o15 1240

015
1 Y3
o LoY, 764
b. Find the interest d. }
o X1 = 200 eaehn year 24gD _Al 070
= x
v HO years Zooo | B S0&TCHMD
The interest is more than mg times the amount of your contributior:; to the IRA.
¥ g 6Y. M 6
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P=(000" ol
o/
Example 3: At age 30, to save for retirement, you decide to deposit $1000 into an annuity each quarter at
an interest rate of 5.5% per year compounded quarterly.

Kv=0.085 N =
a. How much will you have from the annuity when you retire at age 60? = 20

A”— lODO [C\+.%5_>‘1.‘30’ \1

0SS

e——
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b. Find the interest earned. 3ol 12922—
/000 por quadfer x 1 = fovo Per

¥
’FW 20 ng ‘g‘,«rm?;u
The interest is more than l B times the amount of your contributions to the IRA.
| 8\ /129 2 _
\20,000

Example 4: At age 20, to save for retirement, you decide to deposit $3000 semi-annually into-an annuity at
an interest rate of 4.5% per year compounded semi-annually. T=3000

N
r=.o045 w="2-
a. How much will you have from the annuity when you retire at age 607

A = 3000 [(H_.%)Z'%__ I]
— - #(051,3651.’“

= o-20= Y0

.0uUS
5,

b. Find the interest earned.

A 3600 x 2 =Fot0 per eax

YO \eoaxs [367'392.’7l
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F.4: Installment Buying

mFixed Installment Loans bo Frows

<* The amount financed is what the consumer

** Amount financed = cash price — down payment.

Fotod

Sum_ofall monthly payments plus the down payment:

« The total installment price is the

* Total Installment Price = Total of all monthly payments + down payment.

% The «B Wamce. O(M/Ygg,is the interest on the installment loan:

Finance charge = Total installment price - Cash price.

Example 1: The cost of a used pick-up tru
$194.38 per month for 60 months,
a. Determine the amount financed.

D 345

— 300

[FA045 —omoust Lugmced |

b. Determine the total injstallment price.

194.38
x 60

£ 11,662,830 + 300 :@\/%2,80 l

C. Determine the finance charge.

ck is $9345. We can finance the truck by paying $300 down and

I\ A62.80
— 93%3Ys




® Open-end Installment Loans

* Using a credit card is an example of an open-end installment loan.
* Customers receive a statement each month.

®Methods for Calculating Interest on Credit Cards:

Use I'= Prt, where r is the monthly rate and ¢ is one month.

Unpaid balance method: The principal, P, is the balance on the first day of the billing period less
payments and credits.

Example 1: Christian’s credit card company starts each billing period on the first day of each I.nonth,.and
it uses the unpaid balance method. On the last day of January, Christian put airline tickets on his credit
card, totaling $4000. His credit card charges 1.35% interest each month. Christian puts no other charges
on his credit card for the rest of the year.

a) What is Christian’s unpaid balance for February?

[P + G Lo -
oY
Y4054
b) How much interest will Christian be charged during the month of February?
Y000 EXS
x .0(3S 1
1= Pt
Uo0D . 0.0(3S. | =
c) What is Christian’s balance on the credit card by the end of February?

{ # 4069*{

d) The credit card requires a $85 minimum payment. What is Christian’s unpaid balance for the
start of March, if he pays the minimum amount?

tosy - 8S =1#39 49

e) How much interest will Christian be charged in Ma

3969 x .01%5

f) What is Christian’s balance on the credit card by the end of Marchy
299 + $3.58




Example 2: Christian’s credit card company starts each billing period on the first day of each month, and
it uses the unpaid balance method to calculate interest. His balance the last day of December was

$5000.00. The credit card company charges 18% interest per year (so _| -5 % per month.) The credit
card company requires a minimum payment of $200 per month for Christian. Fill out the table for

Christian’s credit card. Bind of (ow - Wwst-are aleove 207,

Month Amount of interest due | New balance with Ending balance
interest included with payment
made.
000 O.0O15= —Z00
January E o%f{s‘ 60“(600 qg'(g \/m(luw'(
February 13.3 44yg.13 474813 | poud
§ 200
March -3 | T t4¢14.35 H¢ 19.3° x|
April . -
P 6129 Howgly | 44886Y | 470 o
May (1.23 455597 | 435597
June (5. 3y 4yz13) | 422l
July * 1%, T 428Y4.63 H0%4.63
August 0.2 414590 | 394590
September 59.19 H005.0% 3%050‘1
October 517.08% %K(pll’{ 3(062[7
November 6%%3 27100 25 \1.10
December 5’2_’[ (o 2 560]86 %%Galgé
otk treresT paid _ ‘;éz;;g(o
b 169.%6 150514 paidk s
Wl yeuy
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F.5: The Cost of Home Ownership -- Mortgages

« A mortgage is a long-term loan for the purpose of buying a home.

+ The dpwv\ Pay wmeltd s the portion of the sale price of the home that the buyer initially pays
to the seller. X

«  The amount of the mortgage is the difference between the jf7\f‘\(:& offv,\ lw‘and the down payment.

# MOY‘(’D\MLS have the same monthly payment during the entire time of the loan.
7 J

« In addition, lending institutions can require that part of the monthly payment be deposited
intoan €SCyrow A.CCount |, an account used by the lender to pay

real estate taxes and insurance.

Loan Payment Formula for Installment Loans
The regular payment amount, PMT, required to repay a loan of P dollars
paid » times per years over / years at an annual rate r is given by

Payment = P(%) -
Q=g

Mortgages are paid monthly, so always use n =12 for home loans.
.

Example 1: The price of a home is $195,000. The bank requires a 10% down payment since the buyer is a
first-time home buyer. The cost of the home is financed with a 30-year fixed rate mortgage at 7.5%.

a. Find the required down payment. (What porti e buyer pay right away?)
145,000 x .\O = #l q'600

b. Find the amount of the mortgage. (How much becomes a loan?
|9% 060 — |9 ,500 —;‘ fl16,500 Z
c. Use the formula above to find the monthly payment (excluding escrowed taxes and insurance).
- o 0TS
Y \73‘/: l’lggoo(g&‘:& "
y= .0 >
e 27\

d. Find the total amount paid by the owner over 30 years.

21712 x 12 X%0 = 4y4yl,763720
m wmenths  years

wrboAM'W)(

e. Find the total interest paid over 30 years.

44l16320 — 15,500




Example 2:  The price of a home is $465,000. The bank requires a 20% down payment at the time of

closing. The home is financed with a 30-year fixed rate mortgage at 5.5% APR.
a. Find the required down payment. =

L{»(OGIOOO » 32 = QBICEO

b. Find the amount of the mortgage.
65,000 —q3,000 = 312,000

¢. Find the monthly payment (excluding.escrowed taxes and insurance).

372/‘755('922 # g
— /

{2

[l - (ir 'Olfffn&j

d. Find the total amount paid by the owner over 30 years.

211218 x 12 x 30 7#’1(00,’5%%.80

D

e. Find the total interest paid over 30 years.

“256,584.86 — T12,90 &8%,38‘!?7
Example 3:

As another option, the family buying the home above decides to consider a 20
and with a 20% down-payment. Find the monthly payment and the total inte

-year mortgage, still at 5.5%
rest paid over 20 years.

12 evo /052
#17, (2 ;#296%.91‘1 il

[\ ) O )(_%/séj\z.lj -

15584 x \zxw7%(olq,|q§_eo
- 317,000

F2uz, 145 ¢o %‘?\,\J;\@MS\’ 1



