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Compound Interest — Worksheet

Question 1

(a) If you invest $5000 at an annual rate of 6% compounded annually, how much
money will you have after 5 years? after 10 years?

(b) What calculation does the calculator perform each time you press | ENTER | (except
for the first time)?

(c) Write out the calculation steps as the calculator does them to find the amount of
money after 5 years. Turn this into a formula involving a number raised to power
5 and hence do the calculation on the calculator the normal way to check your
answer.

Question 2

How long does it take to double your money?

(a) Make up a table of the values of NV you tried and the amount of money you found
with each N. Identify which N answers the question and show that it does.

(b) From the calculator table, by the end of which year does your money double?



Question 3

If you invest $5000 at 6% annual interest, compounded monthly, how long does it take
to double your money?

(a) Explain how you modify the formula to allow for monthly compounding periods.
(b) In which year does the amount double now?

(c) Compare Y1 and Y2. What does each column represent? Which compounding
method is better?

Question 4

If the annual interest rate is 8% compounded monthly, in which year does the amount
double?



Question 5

By the beginning of which month of the ninth year does the amount double if the annual
interest rate is 8% compounded monthly?

(a)
(b)
(c)
(d)

(e)

()

(2)

Do we have to change the formula to answer this question?
At the beginning of which month does 8.33 correspond to?
Find the answer to the question from the table.

In setting the WINDOW, what does X represent? Why choose 0 for Xmin? What
is the smallest number we could choose for Xmax? What does Y represent? What
is the smallest number we could choose for Ymax?

When you use TRACE, unless you are lucky you won’t find a point at which Y is
exactly 10,000. This is because the cursor jumps from pixel to pixel on the screen,
rather than moving smootly through all numbers. However, you can find points at
which your money has at least doubled. Using the cursor, find the smallest value
of X for which this is true. This is an approximation to the exact answer.

If you move the cursor one pixel to the left (press the left-arrow key once) of the
X value you found in (e), you can get some idea of the accuracy of your answer
to the question. What are the X and Y values one pixel to the left of the X value
you found in (e)? Between what times (in decimal years will do) does the exact
answer then lie? You might like to think in terms like ‘at this X, the Y value is
just too large; at this X, the Y value is just too small’.

The intersect operation just gives us a better approximation to the exact answer.
From intersect, what is the answer to the question? Is it in dollars or years?






Compound Interest — Instructions

The TI-83 is a very powerful tool, more like a palm-top computer than a calculator.
However, unlike Maths teachers, computers and calculators are very unforgiving. If you
don’t give them exactly the right information, you will probably get the wrong answer.
So be careful! The process — what you do — is crucial. Compare your results with the
person beside you and ask the teacher if neither of you is sure.

Question 1

If you invest $5000 at an annual rate of 6% compounded annually, how much money
will you have after 10 years?

Let’s set the calculator to display numbers rounded Sci Eng
to two decimal places since we are working in dol- oat, B1EI456789
lars and cents. Press . Move the cursor to Alpely Ledree
‘ . o . ar- Pol Ses
the second line, which sets the number of decimal Dot
places. Move the cursor to 2 and press . Simul
Press | QUIT ( 2nd || MODE ) to return to the home A=EY =+b retEl
screen. Horiz G-T
Method A: Repeated Multiplication
Type See Result
5000 5000 5000.00
ENTER | 2aag 2EEE. Ba
x1.06 | ENTER Ansx1.06 5300.00 .
Ars*1. 86
5618.00 SSEE, BE
2els. B8
5955.08 5955, A5
1o £312.35

Don’t forget to count the | ENTER|’s: one | ENTER | = one year.



Method B: Using a Formula
The compound-interest formula is

R N
A_P(1+m) ,

where A is the amount of money after IV years, P is the principal or starting amount
and R is the annual interest rate expressed as a percentage. For our question, P = 5000,
R =6 and N = 10.

2EEAC 1 +6-18AY 1A

On the home screen, type the formula as 3954, 24
5000(1 4 6/100) A 10

and press .

Question 2
How long does it take to double your money?

Clearly we could use Method A to answer this question by continuing to press
until the result reaches 10,000. What about Method B? You have to find the smallest
(integer) value of N that gives a value of A greater than 10,000.

Press | ENTRY | (\ 2nd || ENTERD. This recalls the previous command. Change the value

of N to one which you think will give an answer greater than 10,000 and press | ENTER
to re-calculate the formula.

Keep guessing until you find the right value for N.



Method C: Using a Table

Press the function-definition key | Y=| and set Y1 = 5000(1+6/100)AX. Y1 represents
A, the amount of money, and X (prcss X, T,0,n ) represents N, the time in years.

Now press [ TABLE| (|2nd || GRAPH)).

Flakl Flotz Flok: b Ly THELE SETUF
~1B5EEAC 1 +6-1600 || el sooo. o Thl5tart=A
Yy i.00 C300.0 aThl=1
W= 00 | EELRY Irndrnt. s
“ha= oo | BXLZY Derend:

WAy = c.0n GEAL.1
W= &.00 FOOZE
~NE= »=H

If your table does not start at X =0 and go up in steps of 1, press‘ TBLSET ‘ (‘ 2nd H WINDOW ‘)
to go to the TABLE SETUP screen or table “WINDOW’. With the cursor and | ENTER |, set
TblStart =0 and ATbl=1. Press ‘2nd ‘ | GRAPH | to return to the table.

Now scroll down the table until you find where Y1 reaches 10,000. Scroll down in either
column, up in the X column.

Question 3

If you invest $5000 at 6% annual interest, compounded monthly, how long does it take
to double your money?

An annual interest rate of 6% compounded monthly Flokl Flakd Flokz
gives a monthly interest rate R = 6/12/100, with the :_;"E;:ESE'EE": 1+&.188
time now in months. The amount of money at the WM BSAREC 1 +6.1 77
end of year X, month 12X is then 1A 120
A = 5000(1 4 6/12,/100)'2X, :ﬁﬁ;
Press and set Y2 = 5000(1+6/12/100)A(12X). T E
L Ve
OO | 5o, | S, i
i.00 Czo0n | EX0H.Y
Now press | TABLE] (|2nd| | GRAPH]) and look at %gg EE%EE EEE%E
the values in the Y2 column. ;gg EE%E; E;EE;
B.00 F08zE | FlE0.E
=0




From now on, we will just use Y2. Press , move the cursor over the = sign of Y1

and press | ENTER | to turn it off. Press | TABLE | to return to the table.

Question 4

What if the annual interest rate is 8% compounded monthly?

A | Wi
Move the cursor to the heading Y2 and press HE EEEE 3
c.nn CHE4.H
ENTER . Change the 6'to 8 and press ENTER E e
again. The table values will reflect the new interest Y.00 GAFA.Z
E.00 i b |-
rate. B0 | Bog?E
YeBoBERC1+8-12-

Question 5

By the beginning of which month of the ninth year does the amount double if the annual
interest rate is 8% compounded monthly?

Note that X = 0.00 is the beginning of the first year, so that X = 8.00 is the beginning
of the ninth year.

In TBLSET (|2und]|WINDOW ), set TblStart=8 and ATbl=1/12 to give monthly
increments. Look at the table again to answer the question.

T ST -
&Th1=?,r:1§ B.08 EEEEE
Inent by | i
OeFend: 3.3 87171
B.uZ g7g1.0
AT gE47.1
=0

You will have to count down to find the month: 8.00 = beginning of January; 8.08 =
beginning of February, etc.



Method D: Using a Graph
We already have the formula for the graph in Y.

Press [ WINDOW |. Here we have to tell the calcula-

tor how to set up the axes to view the graph. Put
in the values shown on the screen to the right.

Press | GRAPH | to see the graph of Yo.

Press | TRACE | and use the left- and right-arrow keys

to move along the curve.

To find a more accurate answer, set Y3 = 10000, the

amount of money we want to reach. Press | GRAPH
or |TRACE| to display this second curve. We will

calculate the approximate intersection point of the
two curves, i.e. solve the equation Y2 = Y3, to find
when the original amount doubles.

W IHOOL
amin=a
amax=1H
Asc1=5
Ymin=H
“Ymax=12H08H
Y=o l=2800
ares=1

UL UL B - P Bt RLLLLRR s R

LT - R p— e 1L [ B

Flokl Flotz  Flobs
;E%=SEEEi1+EHIEE

~YeESEEAC 14212
18801250
~Y:E1EEEA

“My=

wHe=

Press [CALC| (|2nd || TRACE]). Press [5] to select intersect.

The calculator now asks which curves you want to intersect (at other times, there may
be more than two curves on the screen). The cursor should automatically be on Y2, the
first function turned on in the function list. Press | ENTER | to select it. The cursor will

now move to Y3. Press | ENTER | to select it.

The calculator now asks for a guess for the inter-
section point. Move the cursor somewhere near the

intersection point and press | ENTER |.

e

IE':'EI"Etl:til:II'l

Y10y

Values are displayed to two decimal places because we set this in MODE.



Compound Interest — Teachers’ Notes

Before starting the calculations here, students should have done some basic compound-
interest calculations by hand. We use the calculator to be able to answer questions
about compound interest that would take a long time by hand.

Some of the questions are designed to make students think about their use of the cal-
culator as a tool. This is important, but clearly the questions can be chosen/varied to
match the ability of the class.

Question 1

(a) If you invest $5000 at an annual rate of 6% compounded annually, how much
money will you have after 5 years? after 10 years?

After 5 years, you will have $6691.13, and after 10 years, you will have $8954.24,
both rounded to the nearest cent.

(b) What calculation does the calculator perform each time you press [ ENTER | (except
for the first time)?

The calculator multiplies the previous answer/result by 1.06.

(c) Write out the calculation steps as the calculator does them to find the amount of
money after 5 years. Turn this into a formula involving a number raised to power
5 and hence do the calculation on the calculator the normal way to check your
answer.

The calculation is

5000 x 1.06 x 1.06 x 1.06 x 1.06 x 1.06 = 5000 x 1.06° = 6691.13,

rounded to 2 decimal places.

The calculator should not be a ‘black box’: students need to understand what it is
actually doing.

Question 2

How long does it take to double your money?

(a) Make up a table of the values of N you tried and the amount of money you found
with each N. Identify which N answers the question and explain why it does.

Clearly values for N in a table will vary, but eventually they should find that
N =12 does the trick. N =12 is the smallest (integer) value of N for which the
amount of money is greater than or equal to 10,000.

(b) From the calculator table, by the end of which year does your money double?

1



The amount doubles by the end of the twelfth year.

Question 3

(a) Explain how you modify the formula to allow for monthly compounding periods.

The interest rate of 6/100 per year becomes 6/12/100 per month. The time period
in the exponent must now be months, giving 12X, where X is the number of years.

(b) If you invest $5000 at 6% annual interest, compounded monthly, how long does it
take to double your money?

The amount still only doubles by the end of the twelfth year.

(c) Compare Y1 and Y2. What does each column represent? Which compounding
option is better?

Y1 is the amount of money when the interest is compounded annually, Y2 the
amount of money when the interest is compounded monthly. Compounding monthly
gives a greater amount than compounding yearly at any given time, and so is the
better option.

Question 4

If the annual interest rate is 8% compounded monthly, in which year does the amount
double?

The amount now doubles by the end of the ninth year.

Question 5

By the beginning of which month of the ninth year does the amount double if the annual
interest rate is 8% compounded monthly?

(a) Do we have to change the formula to answer this question?

No. The only thing we need to do is have the calculator table display the amounts
every month rather than every year.

(b) At the beginning of which month does 8.33 correspond to?
The beginning of May.
(c) Find the answer to the question from the table.

The amount has doubled when X = 8.75, corresponding to the beginning of October
of the ninth year. The fact that the ninth year starts when X = 8.00 may cause
some confusion here.



(d) In setting the WINDOW, what does X represent? Why choose 0 for Xmin? What
is the smallest number we could choose for Xmax? What does Y represent?” What
is the smallest number we could choose for Ymax?

X corresponds to time in years. Xmin 1s the starting time value, hence 0. Xmazx
must be some number larger than 9, because we know from previous work, doubling
occurs in the ninth year.

Y corresponds to the amount of money in dollars. Ymax has to be some number
greater than 10,000, because this is the amount we are aiming at. With some ex-
perimentation, we find that 12,000 leaves room at the top for the function formula.

(e) When you use TRACE, unless you are lucky you won’t find a point at which Y is
exactly 10,000. This is because the cursor jumps from pixel to pixel on the screen,
rather than moving smootly through all numbers. However, you can find points at
which your money has at least doubled. Using the cursor, find the smallest value
of X for which this is true. This is an approximation to the exact answer.

Using TRACE, the smallest value of X for which Y > 10,000 is X = 8.72.

(f) If you move the cursor one pixel to the left (press the left-arrow key once) of the
X value you found in (e), you can get some idea of the accuracy of your answer
to the question. What are the X and Y values one pixel to the left of the X value
you found in (e)? Between what times (in decimal years will do) does the exact
answer then lie? You might like to think in terms like ‘at this X, the Y value is
just too large; at this X, the Y value is just too small’.

For the pizel one to the left of the X value in (e), we have X = 8.62 and Y =
9939.45. The exact X value (time in years) therefore must lie between 8.62 (Y <
10,000) and 8.72 (Y > 10,000).

(g) The intersect operation just gives us a better approximation to the exact answer.
From intersect, what is the answer to the question? Is it in dollars or years?

According to intersect, Y = 10,000 when X = 8.69 (rounded to 2 decimal places).
This is in September, so the answer still remains ‘by the beginning of October’.

There are at least two more methods we could use on the TI-83 to solve the above
problems: using the Solver ( MATH @), which finds zeros of any function; and using

the TVM Solver, a special finance version of the Solver found on the key (TI-83)
or in the Finance App (TI-83+).

If you want to do calculations with regular repayments, the TVM Solver is the method
to use, because the formulas become more complicated. Make sure you read the instruc-
tions carefully, especially those on what sign to use for the various amounts.



