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Quantitative Reasoning Evening Classes

Simple Interest

Content Objective:
Students will be able to identify, explain, give examples
of, summarize, ask and answer questions about, make
connections to, visualize, determine the importance of, and
apply what they have learned about applying and solving
Simple Interest problems in the Real World.

Simple Interest Problems

Interest is money paid for the use of money. If you borrow from the bank to
buy a car, the bank will charge you interest for its use. If you open a savings
account at the bank, the bank will pay you interest for as long as the account

IS Open. Note: Banks usually charge compound interest not simple interest. See your local accounting
teacher for more information,

The interest (I) is the dollar amount earned or owed.

The interest rate (R) is per year (T) unless otherwise noted.

Note: If the time is in months, T can be found using the ratio
number of monthe

The principal (P) is the amount borrowed or deposited.

This is the formula to express simple interest:
I(nterest) = P(rincipal) x R(ate) x T(ime)
I=PxRxTorI=zPRT
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Let's do this together:

Solve each of these interest problems:

1) You get a student loan from the New Mexico Educational Assistance
Foundation to pay for your educational expenses this year,
Find the interest on the loan if you borrowed $2,000 at 8% for 1 year.

(You may wish to use the percent key on your calculator or change 8% t0.08)

Now you try this:

2)  You are starting your own small business in Albuquerque. You borrow
$10,000 from the bank at a 9% rate for 5 years,

Find the interest you will pay on this foan.
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Independent [ Collaborative Work:

3)

You are tired at the end of the term and decide to borrow $500 to go
on a trip o Whatever Land. You go to the bank and borrow the money
at 11% for 2 years.

a) Find the interest you will pay on the loan.

b) How much will you have to pay the bank at the end of the two years?

a) Find the interest on a loan of $2500 that is borrowed at 9% for
7 months

b) How much would it cost to repay the loan from 4a) above?

Do you understand what interest means? circleone  YES! NO!

Have you ever borrowed money from a bank or loan office to buy a car,
house, or whatever? circle one YES! NO!
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1) a) The formula for simple interest is:

b) Rearrange this formula to find:
i) Time: ii) The interest rate: iii) The Principal:

2) If Michael invests $2000 in the bank at a rate of 5.5% for 6 years how much
interest will he make?

3) Kelsey takes out a loan for $6000 to start a business after high school. The bank
charges her 8% interest for the loan. After 5 years how much interest will be added
on to the loan?

4) Jessie invests $3345 in the stock market. Over the 3 years she has this invested
she gets an average return of 7.8%. How much will her investment be worth after the
3 years?

5) Scott takes gets a student loan to go to college after high school. If he pays $750
in interest at a rate of 3%, how much must the loan have been for originally?
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Waom Up:

1. To buy a car, Jackie borrowed 519,000 for 3 years at an annual simple interest rate of 8.5%.
How much interest will she pay when she pays the loan off? What is the total amount she will
repay?

2. Jack borrowed $30,000 for 10 years to make home improvements, If he repaid a total of $54,000
At what interest rate did he borrow the money?

Independent / Collaborative Work:

Ready to buy
your first car?

Know how you
are going to pay for it?
Most Amenicans borrow money and finance their car
through a bank. When you borrow money, you must
pay mterest. Interest s the cost of using semeone
else’s money. It s expressed as a percentage rate
over a periad of time. This allow people to make
monthly payments over a set period of time,

In this project you get to purchase a vehicle of your
choice and use the data given to determine which loan
you would choose to finance your purchase.

Let's get ready to shop!
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Project Directions:

In this project, you will use your lap top to find a vehicle you

would [ike to purchase. Once you find the vehicle, you will complete,
Part One, The Car Project sheet and Part Two, Calculation sheet to
determine the best loan for you.

part one
Directions
. You wil need o find an advertisement for a car. including the purchase
price.
2. You may ook on ihe following websites:
*  WWW.C3MMAX.Com
= www.autotrader.com
« www loyotacenter.cOn
« www darimouthnissan com

www.thecarpalace44.com
My vehicle is a (year) {make)
{mode!) EXAMPLE: 2013 Nissan Pathfinder

»  The wshsie | used was

PART TWO
Calculations

You will need ta find the best interest rate for your purchase i ofder 1o
lower your manthly payments.
To calculate your monthly payment:
(Car price) x (Interest Rate) x (Time in years) - Total Interest Added

Total Interest Added » Criginal Car Price » Toral Purchase Price
Total Purchase Price / Length in months = Monthly Payment

EXAMPLE: 1 am buyng a rand new Jesp Grand Cherpkee for 845 DOO al an nteres!
rate af 5% M| nance my new Jaep lor G vaars. My monibly pavment will ba
$45000 x € 05 interest rate = 52 250 wusies! pes yaal
$2.250 1 B years = $13 500 1ol imarest addad tor 6 yaas
$13.50C - $25 000 = 358 000 total purchase poce (amoun! 16 be fnanced)
S58.000 ./ 72 months = §812 5C
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Evening Classes

CHART 7O CALCULATE INTEREST RATE AND MONTHLY

PAYMENTS
- : '—-l--_—-;'“- —
GarPrice | loan | Interest | Imt Totslinterest  Total | #ol | Monthly
Rate | | Finance  Months |  Paymen!
ﬂaars Ameunt

1 1 6 "

2 | 975% | 5 ‘

3| 3025 4.5 ﬁ

4 | 18% i 25

5 1225% | 4

You have 5 loan options Iisted above. Examine the options closely Give a delailed explanation
of which loan would you use 1o pay for your vehicle and why? Which loan would you not even

consider and why?

Show all work below:
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kmlent Objective: ' Homework:
Students will be able to identify, explain give examples s
of, summarize, ask and answer questions about, make
connections to, visualize, determine the importance of, and
apply what they have learned about applving compound
interest to hivesimenis and loans.

Wapm Up:

Use simple interest to find the ending balance.

1) $34.100 at 4% for 3 vears

Direct Instruction / Guided Practice:

Interest ﬁatt [decimal)

A=P(1+5)"

Principal Number of times interest
is compounded per unit't’

The concept of compound interest is that interes! is added back to the principal
sum so that interest is gained on that already-accumulated interest during the
next compounding perdod. How important is (17 Just ask Warren Buffet, one of the
world's rost successiul investors:

"My wealth has come from a combination of living in
America, some lucky genes. and compound
interest.”

Warren Buffett, 2010
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A = the future value of the iny
P =th I f Y
" 1= the annual interest rat
n = the num [ ! !
t = the lme tha monay |
Try this together:

Evening Classes

1.) Your 3 year investment of 520,000 received 5.2% interested compounded semi-annually.

What is your total return?

Try on your own:

10.) You invest $1,500 at 4% and it's compounded semi-annually for 3 years.

How much will your 51,900 be worth in 3 years?



Quantitative Reasoning Evening Classes

1. Anewborn child receives a $20,000 gift foward a college education from her grandparents.
How much will the $20,000 be worth in 17 years if it is invested at 7% and compounded
quartery?

2. lfyouinvest $10,000 in a bank which one s a better investmeant?

a} $% compounded monthiy

b} 9.3% compounded annuaily

3. If aninvestment company pays 6% compounded semiannually, how much should you deposit
now to have $10,00C 5 vears from now?

4. Atage 27, Jil deposited $4,000 into an IRA, where it eams 9.8 % interest compounded monthly.
What will it be worth when she is thirty-five?
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5. I you have $3,500 after 10 yvears on an investment that pays 5.3% compounded daily, what
was the principle omount yvou staried withe

6. A $175.000 loan compounded monthly at 3.2% for 12 years. How much interest was ecmed?

7. Your savings account has a balonce of $2513.45. You opened the cccount 3 years ago.

Inferest on the account is compounded weekly at an annual interest rate of 4.35%. How
much did you invest originaily?

8. You deposit $1C00 in an account that pays 6% annual interest. Find how long it will take for the
amount to double if the inferest is compounded quarterty.
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Hot Wheels: Activitv 1

P

You have finished car shopping and have found the perfect car. After negotiating, the total cost
of the car 15 $24,000. You do not have the cash, but have been approved for financing.

Financing Options
Local Bank
Option 1: 4.9% compound interest for 3 vears
Option 2: 3.9% compound interest for 4 vears
Car Dealer

Option 3. 0% compound interest for 3 years
Option 4: 3.9% compound interest for 6 vears.

List the three basic components of a loan.

Which option do you think is the best deal and why?

You have a budget for car payments of $350 a month. Do you think yvou can vou afford this car?
How?
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Interest Rates in the Real World-Buying a Used Car

New Material:

When vou buy a car or a house, your monthly pavment 15 calculated by a method called
amortization. Amortization is the process of paying off a debt by making a given number of
equal payments at specified intervals (usually monthly), These payments include the compound
interest, With each pavment, the amoutit of interest declines {as the unpaid balance on the loan
declines), while the amount paid toward principal increases. If equal payments are made
monthly, then the pavment amount 1s calculated according to the following formula:

Im{gresiﬂme . 1 ‘
12 el Ime.rfirﬁase)hl o

payment = Loavdmount »

where 715 the number of vears to repay the loan.
The preceding monthly pavment formula looks pretty formidable, but if we use some variables
and do a little algebra, it begins to look a bit better, Let P represent the amount borrowed (the

principal), and m represent the monthly interest rate (that 1s, m = mterest rate:12), Then your
monthly payient 1s given by

P-m
Leel] ity

pavnient =

Consider an example. Your nich (and generous) uncle agrees to lend you $3000 at the incredibly
low interest rate of 3%, amortized over 2 years. Your monthly interest rate 1s 0.03:12 = 0.0025,
and your monthly payment is

payment = (3000)(0.0025)
) 1~1.0035™

= 12894 dollars)

How do vou figure out how much of each payment goes to interest and how much to principal?
Each month you must calculate the interest on the current loan balance. If the monthly interest
rate 15 0.0025 and the mitial balance 1s $3000, then the first month's interest 1s $7.30. So of the
first payment. onlv $121.44 15 applied toward the principal. leaving a new balance of $2878.56,
Using the monthly interest rate of 0.0025 on this new balance gives a second month's iterest of
$7.20. So, $121.74 15 applied toward principal, leaving a new balance of $2756.82.



Quantitative Reasoning Evening Classes

Hot Wheels: Activity 2a

You need to compare the different financing options to get the best deal. Assume vou have no
cash and will be financing all of the new car worth $24.000.

Local Bank
Option 1: 4.9% compound interest for 3 vears
Option 2: 3.9% compound interest for 4 years

Option 1

Find the monthly payment

Find the total amount to be repaid.

How much 15 the total interest?

Option 2

Find the monthly payment

Find the total amount to be repaid.

How much 1s the total interest?

Which option has the lower monthly payment? Which option has a lower total cost? Why?
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Hot Wheels: Activity 2b

Car Dealer
Option 3: 0% compound interest for 36 vears
Option 4: 5.9% compound interest for 72 years.

Option 3
Find the monthly payment
Find the total amount to be repaid.

How much i1s the total interest?

Option 4

Find the monthly payment

Find the total amount to be repaid.

How much 1s the total interest?

Which option has the lower monthly payment? Which option has a lower total cost? Why?
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Fill in the chart below displaying your results for the four different options..

Hot Wheels: Compare

Evening Classes

Chart 1
Option Annual Interest | Term Monthly Total Cost
Rate (%) (Months) Pavments of Car (8)
1
2
4

Referring to Chart 1, which option,

Has the lowest monthly payments?

Has the lowest total cost of the car?

Do you think that the lowest total payment always results in a lower total cost?
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Hot Wheels: Reality

After all your hard work negotiating your dream car to $24.000, you now realize you cannot
afford it. The car dealer really wants your business and asks you how much you can afford each
month. You tell him about $350 a month. He walks off to his manager's office and comes back
with the paper work.

If your monthly car payment is $350 and it is for 9 years, how much is the compound interest?

Whalt is the total cost of the car?

Is this a good deal?

You decide you want to finance the $24.000 car for 6 years at 5.9%. To keep your monthly
payments at $350, how much of a down payment will you need?



