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Pre-College Math Chapter 3 Guided Notes: C Mathematics

Section 3.1: Simple Interest

Example 1: Iixp'rﬁs Mpercenl.
8/5.29° 625 wz.57

Example 2: Express 0.47 as a percent,

477

Example 3: Express each percent as a decimal:

a.&?ﬁ &925%
A 0025
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(The rate r, is expressed as a ALM "‘-ﬁ‘ when calculating simple interest.)

Example I: 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.
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Example 2: Fred made an investment for 3 years at a rate of &'

annually.

Example 1: You deposit $2000 in a savings account at Hometown Bank, which has a rate of 6%, compounded

a. Find the amount, A, of money in the account after 3 years. S 3
> (22

¥-2000  A=2Zo0o —

(=.00

n =1

n

2000 (e .ou?

9
= 2000(\+.0@) 8
b. Find the imterest = 20006 (1,1901)
. Find the interest. -4 2582.03
2382 0%

. 2000

b 3¢2.03
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E ple 2: 55000 deposited into an with an interest rate of 7%, compounded annually.
a. How much money would be in the account after 4 years?
(= ":‘ O x-5000
-,0
g\ = | Az 50 ki
L = A=

b. How much interest was paid over 4 yt;ans?

f

> g ~
3.2 Compound Interest <53
s ~
e O ‘( ) 5
mCompound Interest: To caleulate the compound interest paid more than once a year we use 3

pracp e (s amt

N e

&\f’s‘ a?};»f"‘) Sy finnsa esupoundidh

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

Example 3: You deposit $7500 in a savings account that has a rate of 6%. The interest is compounded monthly.
a. How much money will you have after five years? = 5 (

5)
plans A=1500017 2 i ik 35

A:;.lcau =7500( 1+ ’—"l‘;’\ﬁ'o
X i Plnd the(:nlg’)re% afier five years,
NG ¢
_ l9,5!00 ﬁz,@lu_B

Example 4: How much money would n account earnipg@.2% interest, compounded quarterly, if $3000
is deposited and lefi in the account for 10 years”

Ho
- 3600 » uj?‘ )

f;:_oqz /A(*-a‘BOOb((L q

= 19
o b 4555 90
n =4
Example 5: 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 muclSmerest will have accrued?

- 8000 4
'(i;,?;% gooo( |+ % )
Z oul nlerep
§ 9 5e7.3 1 Y 12093

< &
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mCompound Interest: Continuous Compounding

t
1. For n compounding periods per year: 4 = P (1 + E)
M

2. For continuous compounding: A=Pe

Example 6: You decide to invest $8000 for 6 years and you have a choice between two accounts, The first pays
7% per year, compounded monthly. The seoo(lti ys 6.85% per year, compounded continuously, Ig:& ¢s Y6
is the better investment? 01\ Q - 80 oo 0 »
— - z

B gooo A= foo= (72 L A= 800 "—q“
= RS - 5 ‘

£=b, $12 L84 (o ob¥5 000,

(A=\2

Example 7: Charlie invests $3000 in an account that earns 5% interest, compounded continuously. How
much money would be in the account after 10 years? -

A: ?e(f ﬁ“l’qq(ﬁ\m

3.3 Annuities

mAnnuities: An ity is @ seq) of equal payments made at equal time periods.

The value of an annuity is the sum of all plus all _\M paid.

mAnnuity Interest Compounded Once a Year
—_—

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

P [(1 +§)"t - 1]
®
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Example I: To save for retirement, you decide to deposit 51000 into an IRA(individual retirement account) at
the end of each year for the next 30 years, 17 you can count on an interest rate ol 10 per year
compounded annually,

a. How much will you have imlﬁc IRA aﬁ 30 yea

A< looo e 1] Pled, Y02

b. Find the interest ey (T) logd 4 14,02 w

(00® 32&) = 30000 _ 30000
F3qa97 o2

Example 2: At age 25, to save for retirement, vou decide to deposit S200 o an IRA at the end of each month
at an interest rate of 7.5% per year compounded monthly.

a. How much willvou have from tle [RA when vou retire at age 657
PR (EY = $bo%I6d 43
=2
b. Find the interest earneg (ﬂoq 7(’4 '0{3
200 (D) ~ —_Fwo00
4 9000 508,704 .43

5

~
5,3

AW g

Example 3: At age 30, 1o save for retirement, you decide to deposit $1000 into an annuity each quarter at an

interest rate of 5,5% per year compounded quarterly.

The interest is more than times the amount of your contributions to the [RA.

a. How much will you have from the annuity when }'ou retire at age 607
£ =30 [+ 22 oa’ f {
n-4 moE -! -
2.0 55 __/___ 30’ 2? l Z
$ s 1000 o{f)

b. lggiI2u$tt('L§bé rned.

The interest is more than times the amount of your contributions to the [RA.
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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.

a. How much will you have from the annuity when you retire at age 60?

b. Find the interest carned.

Section 3.4: Installment Buying
wFixed Installment Loans

*  The amount financed is what the consumer

Amount financed = cash price — down payment.

*  The total install price is the of all monthly payments plus the down payment:

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

* The is the interest on the installment loan:

Finance charge = Total installment price - Cash price.

Example I: The cost of a used pick-up truck is $9345. We can finance the truck by paying $300 down and
$194.38 per month for 60 months,
a. Determine the amount financed.

b. Determine the total installment price.

c. Determine the finance charge.
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u Open-end Installment Loans

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

mMethods for Caleulating Interest on Credit Cards:

Use I = Pri, where r is the menthly rate and ¢ is 0ne 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 month, 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?

b} How much interest will Christian be charged during the month of February?

¢) What is Christian’s balance on the credit card by the end of February?

d) The credit card requires a 385 minimum payment. What is Christian’s unpaid balance for the start of
March, if he pays the minimum amount?

¢) How much interest will Christian be charged in March?

f) What is Christian’s balance on the credit card by the end of March?
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Example 2: Christian’s credit card company starts each billing period on the first day of each month, and it
uses the previous balance method to caleulate interest, His balance the last day of December was $5000,00,
The credit card company charges 18% interest per vear (so Y per month.) The eredit card company
requires a minimum payment of $200 per month for Christian. Fill out the table for Christian’s credit card.

Month Amount of interest due | New balance with

Ending balance
interest included

with payment
made.

January

February

March

April

May

June

July

August

September

October

November

December

Section 3.5: The Cost of Home Ownership
Mortgages

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

J TIJe(iS)\.U(\ Q

fon of the sale price of the home that the buyer initially pays to the seller

The amount of the mortgage is the difference between tl

. Y rqoo M)
J

b cﬂd the down payment.

have the same monthly payment during the entire time of the loan,
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Computations Involved with Buying a Home

» A document, called the Truth-in-Lending Disclosure Statement, shows the buyer the APR for the
mortgage,

* In addition, lending institutions can require that part of the monthly payment be deposited
into an Q S{ X O !M 5!!& . 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 I dollars paid » times
per years over [ years at an annual rate » is given by

)

Payment = m

Example I: 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, -

|@soo0 1) = #(9,500

R amt
b. Find the amount of the mortgagee—" lo

195000 ~ 19500 = ¥ 757 500

-

c. Find the mon&lyy, yment (excluding escrowed taxes and insurance).
Tz

115,500 o 1096815 _ 4207 12146%
- (\eZY> BBl OT Yo o

3

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

(1221142)(1Y®0) = four 763,20 ’To+¢9¢f/i°';"b
T i oty 7 L Hetss
e. Find the total interest paid over 30 years.
e, 203.2°

Total f)aam.uob - amd of loan
44096320 — 175,500

amt m—kﬂ&*
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Example 2: The price of a home is $465,000. The bank requires a 20% down payment at the time of closing.
The cost of the home is financed with a 30-year fixed rate mortgage at 5.5%.

> i 1
a. Find the required down payment. X
45000 (. 2) = 93,000 M

b. Find the amount of the mnngageé,\()a/\ omt

465000 - 93000
3272,000 e

c. Find the monthly payment tse?ludlng escrowed taxes and inﬂr:mce).
372000 ("Z2) _ 1S _#an2.18
I —E(\ oSf v(tﬂ(&ﬂl ,§07224 747

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

(2.0 (o) = 4 70, 384 . ]O

e, Find the total interest paid over 30 years, “|'0\Q , E‘a
To6o284.80 - 372000 = §38¥E,384 .80 L/\ JAssK M

down-payment. Find the monthly payment and the total interest paid over 20 years,

372000 (”5) 170> -4 255g, 9y
T oy ARIECS
-1+ 2% ] '

0 g
<4 Gy 14560 £ Tt P

372009

\&\3
f. As another option, the family decides to ider a 20-year mortgage, still at 5,5% and with a 20% )

255 8.94 (12)(2D)

2}42)“4 6 b O /)oﬂbaj\ MW
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