Math of Finance — Linear Functions TEACHER NOTES

The Right Stuff: Appropriate Mathematics for All Students

Promoting the use of materials that engage
students in meaningful activities that promote

the effective use of technology to support \ AM ATYC
mathematics, further equip students with \/ \/ The Ri ght Stuff

stro nger problem Solving and critical th inking Appropriate Mathematics for All Students
skills, and enhance numeracy.

Overview
Students will apply the concepts of
o Formulas - The student can calculate the output of a function given an input.
e Table of Values - The student can create a table of values for a function in two variables.
e Linear Functions - The student can recognize that a table of data represents a constant change in y with
respect to x and determine that a linear function is the appropriate model for that data.

Supplies and Materials
e 16.1 Student Worksheet
e Either 16.3 Excel or 16.4 TI Nspire ™ or a handheld that will create a scatter plot and find a model for the data

Pre-requisite Knowledge
Students must be able copy data from word into Excel or into a handheld, create a scatter plot, and find an
appropriate algebraic model for the data.

Instructional Suggestions
1. Have students calculate the future value (dependent variable) using the rate, number of years, and
number of compoundings as constants with the present value as the independent variable. Lead a
discussion to define the multiplier that is defined in (2 on the student worksheet).

2. Discuss the rate of growth in the future value as the present value changes incrementally. This
discussion, along with the table and graph, should clearly show that this is a linear relationship.
3. Allow students to investigate the relationship between FV and PV (holding r, n, and t constant) using

the spreadsheet model.

Modules 16 and 17 use the compound interest formula. Module 16 examines the linear relationship between
the PV and FV while Module 17 examines the relationship between t and FV as well as the relationship
between r and FV.

Assessment Ideas
Select another multi-variable function, for example, V = 1t r2 h, and investigate V as you keep r constant while
changing h. Have students use multiple representations of h and V (numerical and graph). Select another value of
r (as the constant value) and show that h and V exhibit the same relationship.
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Introduction

Albert Einstein was asked, what is
the greatest invention of mankind.
His reply was “compound interest.”

There are many web sites to learn
more about interest and how it
works for you and against you. The
two figures (right) show the
difference between simple interest
and compound interest.

Figure 1

http://betterexplained.com/articles/a-visual-guide-
to-simple-compound-and-continuous-interest-rates/
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The formula used to compute the future value of a
deposit that earns interest compounded periodically
is

FV=PV (1 +r/n)

FV = Future Value

PV = Present Value

r = Annual Interest Rate

n = Number of Compoundings per Year
t = Number of Years

1.  Complete the table (right), using the formula

and technology, to find the future value of an initial Present Future
deposit (present value) if it earns interest at 6% Value Value
compounded monthly for five years. $ 100.00 $ 134.89
r=6% $ 200.00 $ 269.77
n=12 $ 300.00 $ 404.66
$ 400.00 $ 539.54
t=5
$ 500.00 $ 674.43
$ 600.00 $ 809.31
$ 700.00 $ 944.20
$ 800.00 $ 1,079.08
$ 900.00 $ 1,213.97
$ 1,000.00 $ 1,348.85
2. a. Calculate the quantity a. Multiplier:  1.3488502
PV: $825
(1+r/n) FV: $1,112.80
A number like this, a multiplier, is often used by
bankers to find the FV from a PV. This number
is the one bankers would use for the given b. Multiplier: 1.2507505
condition: money is compounded monthly at PV: $8255
6% for five years. The number of decimal FV: $10,324.95

places required in the multiplier is determined
by the size of the number being multiplied. The
larger the number being multiplied, the more
decimal places required. Explain why. Use the
multiplier to find the FV if the PV is $825.

b. Find the multiplier if money is compounded
quarterly at 4.5% for five years.
Use this multiplier to find the FV if the PV is
$8255.

In order to be accurate to the nearest cent,
two decimal places, the multiplier usually
requires at least two more decimal places
than digits to the left of the decimal in the
number being multiplied.

Examine the table you made in part 1.

3. Describe the rate of growth of the future value.

The FV is increasing at a constant rate.
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4. Construct a third column in
the table and label it
“Increase in FV”.

Calculate the change in the
FV divided by the change in
the PV. What do the
numbers in this third
column mean in the context
of this problem?

The third column represents
the slope of the line but also is
the same number found
earlier - the multiplier.

Present Future Increase

Value Value In FV
$ 100.00 $ 134.89
$ 200.00 $ 269.77 1.34885
$ 300.00 $ 404.66 1.34885
$ 400.00 $ 539.54 1.34885
$ 500.00 $ 674.43 1.34885
$ 600.00 $ 809.31 1.34885
$ 700.00 $ 944.20 1.34885
$ 800.00 $ 1,079.08 1.34885
$ 900.00 $ 1,213.97 1.34885
$ 1,00000 $ 1,348.85 1.34885

The numbers in the third column also represents the rate
at which the FV is increasing, over the five years for every
dollar in the PV.

5. Based on your responses to
the previous questions, what
function should be used to model
the (PV, FV) data?

A linear function should be used to model the data.

6. a. Construct a scatter plot and
find the function that best
models the data.

b. What is the slope of the line
that models this data?

The function that best models the
curve is the line:

Y=1.3489X

The slope of this line is 1.3489 future
dollars per initial dollar invested.
The number is the multiplier found
above.
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7. What will happen to the data,
(PV, FV), if the interest rate
changes; ifitincreases?

if it decreases?

Use a slider to adjust the interest rate and watch the slope of the
linechange (see 16.3 Excel).
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