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Unit 4: Mathematics of Financial Decision-Making

Transition to College Mathematics and Statistics (TCMS) consists of eight coherent and focused units
with deliberate connections among topics across units. Each unit is comprised of two to four problembased, inquiry-oriented, and technology-rich multi-day lessons. Each lesson consists of two to four related
investigations emphasizing mathematical modeling and important mathematical practices and habits
of mind.
Units culminate with a “Looking Back” lesson intended for students to review and synthesize their
understanding of key ideas developed in the unit. As such, the following “Looking Back” lessons for each
TCMS unit provide potential users an overview of our approach to important mathematical ideas and the
expectations and nature of collaborative student work. Preceding each “Looking Back” lesson is the table
of contents for the unit.
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LESSON

3 Looking Back

In this unit, you investigated some of the important ideas and methods in the mathematics of finance.
In particular, you developed an understanding of the methods and technological tools used to
determine simple and compound interest, future value of investments, future and present value of
annuities, and amortization of debts such as credit card debt, car loans, and home mortgages. You
also explored systematic methods for making decisions with respect to purchasing or leasing an
automobile.
In those contexts, you strengthened your quantitative and algebraic reasoning skills. You revisited
and deepened your understanding of linear and exponential models, formulating and interpreting
algebraic expressions and formulas, and writing and solving equations to help answer questions
related to a variety of financial situations.
You will be faced by major financial decisions upon graduation from high school, and then again
after post-secondary education upon starting a career. In this final lesson, you will review and pull
together key ideas and methods in the mathematics of finance that will be useful today and into the
future.
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Saving Money: The Power of Compounding Suppose you wanted to put money in a bank
savings account and saw the following advertisement from an aggressive bank seeking deposits.

We Make Your $ Work
4% APR Compounded
24/7/365
It appears that this bank will pay interest in a way that is compounded every hour of the day,
every day of the week, and every week of the year.
a. What expression shows how to calculate the value of a $1,500 investment in such an account
at any time h hours later?
b. How many compounding periods will occur in a year, and to what value will the original
$1,500 deposit grow in that time?
c. What is the effective annual interest rate of the savings account?
Matia’s parents purchased a four-year CD in the amount of $5,000 the summer before he started
high school to help him save for college. The CD earns an APR of 4.5% compounded monthly.
a. What will be the future value of the account after 48 months?
b. Estimate the doubling time using the Rule of 72.
c. Use an exponential model and algebraic reasoning to calculate the exact doubling time.
Round your answer to one decimal place.
Suppose two years after graduation from college, you invest $4,000 in a savings account with an
APR of 3% compounded quarterly. A coworker invests $3,500 in an account with an APR of
2.95% compounded continuously.
a. Will your coworker’s balance ever exceed yours? If so, when?
b. What function models the future value of your coworker’s investment after t years?
c. Suppose your coworker wants to save $8,000 over 3 years, what should be the amount of his
initial deposit?
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Paying Off Consumer Debt One major U.S. bank determines a consumer’s minimum
monthly credit card payment as the higher of either:
4% of the current balance or $40.00
Suppose Katrina just received her monthly credit card statement. Last month she made the
minimum payment of 4% on her outstanding balance. She decides to make no additional
purchases or payments beyond the minimum monthly payment until the card is paid off. This
month’s statement indicates a current balance of $1,545. The finance charge for her credit card is
15.6% APR compounded monthly.
a. What was the balance on Katrina’s card after the sixth minimum monthly payment?
How much interest did she pay during those six months?
b. After the sixth payment, Katrina decides she needs to pay the bill off more quickly. If she
decides to pay $75 per month, how long will it take her to pay off the credit card debt?
How much would the credit from this point on cost her?
c. Using the payment strategies of Parts a and b, what is the total cost of the credit for
Katrina’s purchase of $1,545?
Suppose you have negotiated to buy a new 2014 Sportster 1200 Custom motorcycle for $12,000
after taxes. You make a 10% downpayment and pay the balance remaining with a loan from the
manufacturer at an APR of 3% compounded monthly. You have a choice of three payment
plans.
Plan I
Plan II
Plan III

36 months
48 months
60 months

a. For each plan, determine your monthly payment on the motorcycle.
b. For each plan, calculate the total interest you will pay the manufacturer.
c. For each plan, calculate the total cost of the motorcycle.
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Nicole is researching how best to purchase a computer bundle from Better Buys Electronics.
She is considering three different purchasing plans based on her personal finances. Examine the
plans below.
Cash

Store Finance

Bank Loan

Need Credit Check

No

No

Yes

Price Including Tax

$3,000

$45 per week

$3,000

None

78 weeks

$220 per month

0%

Not Applicable

12%, compounded monthly

Payment Terms
Annual Interest Rate

a. What technology tool(s) would you use to help answer the following questions? Explain
your thinking.
b. How much is the cost of the computer bundle under each plan?
c. Compare the three plans based upon a credit check, price including tax, payment terms, and
interest rate conditions. What are the advantages and disadvantages of each plan for Nicole?
Suppose a year after their marriage, Andy and Stephanie purchase their first home. In addition
to making the monthly mortgage payments, they remodeled the home and installed new
landscaping leaving them with a balance of $10,000 on their credit card which has an APR of 18%
compounded monthly. The card requires a minimum payment of 5% of the balance. At this point,
they stop charging and continue to make minimum payments until the balance is below $100.
a. Write a formula that gives their balance after t monthly payments.
b. Determine their balance after five years of minimum payments.
c. How long, including the final payment of less than $100, will it take for Andy and Stephanie
to pay off their credit card balance?
d. What was the total amount of money they paid for their home remodeling and landscaping?
Planning for the Future Elana deposited a $12,000 bonus into a new retirement account that
earns an APR of 5.2% compounded quarterly. She makes additional deposits of $500 at the end
of each quarter until she retires in 20 years. At her retirement, Elana plans to supplement her
retirement benefit by making withdrawals at the end of each quarter for the next 15 years (at
which time, the account balance will be $0).
a. How much money did Elana deposit in the account?
b. How much money is in her retirement account after the last deposit?
c. What is the amount of money of each withdrawal at retirement?
d. What is the total amount of money Elana withdraws?
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You used recursive thinking often in this unit to describe patterns of change resulting from
different saving and borrowing instruments. If Bi represents the balance in an account, r the
APR, A an initial amount of money, and R a monthly payment, identify the financial instrument
that is described by each recursive formula below.
a. Bn = Bn – 1 + Ar

(

)

c. Bn = 1 + nr Bn – 1 + R

( )
Bn = (1 + nr )Bn – 1 – R

b. Bn = 1 + nr Bn – 1
d.

Summarize the Mathematics
In this unit, you investigated key variables, methods, and tools for solving problems
involving investments, credit card usage, personal loans, mortgages, auto leases, and
annuities.
What are the key variables involved in investments and loans that involve compounding of
interest?
What is the difference between the APR and its corresponding APY? How can this information
be used by a consumer?
When interest is compounded at regular intervals, how can you determine the future value of
an investment and the amount of interest earned?
What is the approximate value of the number e and how can that value be approximated by
use of a formula?
When interest is compounded continuously, how can you determine the future value of an
investment and the amount of interest earned?
What methods and tools would you use to determine the monthly payment of a loan or home
mortgage?
What methods and tools would you use to track the balance of a credit card account involving
no further charges and minimum monthly payment? A personal loan or mortgage?
What is an annuity? Assume deposits of a fixed amount are made monthly and interest is
compounded monthly. How would you calculate its future value? Its present value after
40 years?
Be prepared to share your responses and reasoning with the class.

Write, in outline form, a summary of the important mathematical concepts and methods developed in
this unit. Organize your summary so that it can be used as a quick reference in future units.

74

UNIT 4 • MATHEMATICS OF FINANCIAL DECISION-MAKING

Copyright 2014. All rights reserved.

