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The whole point of Financial Maths is to predict what will happen to money over time. This is so you
can be prepared by knowing how much money you will have earned or need to pay after interest is
added to an amount of money over a certain amount of time.

Answer these questions, before working through the chapter.

I used to think:

.......................................................................................................................................................................................................................................................

Answer these questions, after working through the chapter.

But now I think:

.......................................................................................................................................................................................................................................................
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CEX o

When money is invested it grows. The 'extra amount' earned is called the interest on the investment. There are
two different kinds of interest that can be earned called simple interest and compound interest.

Finding Simple Interest

Simple interest is also called 'flat interest'. The initial amount invested is called the principal. Remember, interest is
the extra amount earned on the principal. The formula to find simple interest is:

Lo
{ Rate (as a decimal)]
r

The interest rate r is often a percentage. In the above formula R is the percentage written in decimal form, so R = 100

Find the simple interest if you invest $2500 at a rate of 5% pa (per annum) for 4 years
This means: P = $2500
: r=5%

T = 4 years

First, R must be found from r

S _0.05

_
k=700 = 100

Use the above formula to find the simple interest
I=PRT
v
= ($2500)(0.05)(4)
= $500

This means after 4 years the 'extra amount' earned will be $500, so the total amount after 4 years is:

Total = $2500 + $500 = $3000

Since R = ﬁ, this version of the formula could also be used:

_ r
I_PXIOOXT

When using this version, you don't need to find R separately. Either formula will work, so use the one you
think is easier.
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CE o

Time Periods

The interest rate, 7, does not have to be per year. It can be per month, per week or even daily. It is very important
that the time periods and the rate match! This means, that if the rate is per month then the time periods must
be months, or if the rate is per week, then time periods must be weeks. Otherwise the formulas won't work.

In the example on the previous page, the time periods are years and the interest rate is pa (per year),
so they match.

Find the simple interest if you invest $1000 at an interest rate of 10% per month for 2 years

Notice that the interest rate is in months and the time periods are in years. These do not match! We have two
i options:

e Method 1: Convert the time periods to months.
e Method 2: Convert the rate to a yearly rate.

Both methods will work!

Method 1: There are 12 months in a year. So in 2 years there are 24 months. So
P = $1000 r = 10% per month T = 24 months

Now use the formula to find simple interest

[=PX-L_xT

100

_ 10

= $1000 X100 % 24
= $2400

Method 2: There are 12 months in a year. So if r = 10% per month, the yearly interest rate is
: 10% X 12 = 120%

So P = $1000 r = 120% per year T = 2 years
_ r
I=PX 100 xXT
_ 120
= $1000 x 100 X2
= $2400

Both methods find the same answer. So use whichever method you think is easier.
i But remember — the time periods and the rate must match.

Always assume that 1 year is also:

e 12 months or
e 52 weeks or

e 365 days
unless the question specifies otherwise.
MATHLETICS 100% Interest
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CEX o

Harder Questions with the Simple Interest Formula

Sometimes the interest formula is used to find the value of P, R, r or T.

A certain principal amount earned $2310 in interest at a rate of 11% pa over 7 years.
i What was the principal amount?

1= $2310 r=11% pa T = 7 years

Write the formula and substitute in the given values

— _r_
I—P><100><T

- px il
$2310 = PX 100 X7
Now, solve for P
| ~.PX0.77 = $2310

. p_ $2310
P 0.77

= $3000

So the principal amount (the initial amount) is $3000.

$5700 was invested over 36 months and returned $8208 in simple interest. What was the interest rate?
P=$5700  [=$8208 T = 36 months
Write the formula and substitute in the given values

_ r
I_PXIOOXT

_ r
$8208 = $5700 x TR 36

Now, solve for r
: r $8208

100 — $5700 x 36
Sr=4%

Since the time periods and the interest rate must match, the interest rate must have the same time periods as T
.. r=4% per month

< 3: 100% Interest m
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N oo Bosics )

1. Find R as a decimal if:

® r=12%pa. 0O r=22%pa.

2. Find the simple interest for the following:

©® P=%$1200, R=0.08, T=12. O P=1%2000, r=12%, T=S8.

3. Find the simple interest for the following:

© $4550 at a rate of 20% pa for 4 years.

© $32000 for 2 years at a rate of 16% pa.

O $50000 for 3 months at a rate of 4.2% per month.

/1/1747-Hlf-7-/25 100% Interest & ‘ 5
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N coosios Basics )

4. Convert the rate or the time periods to ensure they match.

® r=3%pa, T=12months. O r=78%pa, T=156weeks.
® r=9%permonth, T = 2years. © r=0.05%perweek, T =2.08 years.
® r=1%perday, T=1year. © r=6%pa, T=1095days.

5. You invest $4000 at a rate of 1.5% per month for 3 years.

© Find the simple interest.

0 Whatis the total amount of money you now own?
(remember: total amount = principal + interest)

3':: — . W
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N oo Bosics )

6. A principal of $7650 returns simple interest of $3672 after 4 years.

© Whatis the interest rate?

© Convert this interest rate to a monthly interest rate.

7. Let's say you have $5000 to invest for 5 years. Which of these rates returns the most interest?

e 2.7% per month.
e 32% per year.

0.7% per week.

W 100% Interest 2 ;; ‘ 7
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CETE  cocsions Basics

8. Your friend Jesse took out a loan of $9840 to pay for a car. Jesse paid back the money by making $250
payments each month for 4 years on a simple interest rate.

© What s the total amount Jesse paid back to the bank over the 4 years?

© How much extra did Jesse pay on top of the loan?
(Hint: This is the interest)

© What was the monthly interest rate used to pay off the interest in ) ?
(Hint: P = $9840)

@ Convert this interest rate to an annual interest rate.

@ 100% Interest Wlf_f/zg
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CEI «rowingMore ]

Interest = Future Value - Principal

Remember that the interest is the 'extra amount' added to the principal after a certain amount of time. The future
value of an investment is the total invested plus the interest after a certain amount of time. So, if a principal value,
(P) earns simple interest (/) then the future value (A) is found using this equation:

Pt 1= A~ (A= faure e

This means that:

Or Interest = Final Amount — Principal.

A principal amount earns simple interest of $400 and the final amount after 3 years is $1200.
i What was the principal?

[=A—P
. $400 = $1200 — P
. P = $800

The final amount A can also be found in this way:

A=Pil (1= PRT)

.. A=P+PRT
oA = P(1 + RT) <] R = 1

Suppose you invest $12 500 to earn simple interest at a rate of 4% per month for 1 year. Find the future value.

Step 1: Write down the values we know.

P=$12500 r = 4% per month T =1 year

Step 2: Make sure that the time periods and the interest rate match.

The rate has been given per month and the time periods in years. Let 7' = 1 year = 12 months.
 Step 3: Find _r
: R 100"

R=-2% —004 per month

100
Step 4: Use the above formula to find the future value.
' A = P(1 +RT)
= $12500(1 + 0.04 x 12)
= $18500

Step 3 in the above example can be skipped if you use this version of the formula: A = P(l + ﬁ X T).

This is called the simple interest formula. Either method will work, so use the one you think is easier.

m 100% Interest
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CE I «nowing More ]

Compound Interest

Simple interest is called 'flat interest' because the interest added at the end of each time period is the same.
Compound interest is different because the amount of interest at each period depends on the amount of interest
added at the previous time period.

Think about it like this: Imagine you are investing a principal P at a rate of r % compounded at each time period (7).

o At the end of the 1** time period (beginning of 2" time period) the future value will be:

[ After 1 time period, T = 1 ]

P(l + W X 1)

_P<1 +m)

This value becomes the principal value of the 2™ time period. Let's call this P.

e At the end of the 2" time period (beginning of 3™ time period) the future value will be:

P2<1 + m)

=[P(1+350) 1 *+ 760

RO

[ P is the original principal value ]

This value becomes the principal value of the 3™ time period. Let's call this P;.

e Atthe end of the 3™ time period (beginning of 4" time period) the future value will be

P3<1 +m>

= 1P(1+ 155 (1 + 150)

=0+ 150

100

[P is the original principal value ]

This value becomes the principal value of the 4™ time period.

e From this pattern we can see that after n time periods the future value of the investment, A, is:

A=P (1 + m)n <{ Compound interest formula]

This is the formula to find a future value A at a compound interest rate r % for n time periods.
This formula could also be writtenas A = P(1 + R)”. Use the version you find easier.

~R= 155

== .# B
Il D 100% Interest MA]‘HLf TICS
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CEI «rowingMore ]

Here is an example which uses the compound interest formula.

Let's say you invest $5000 at 4% pa compounded annually. What is the future value after 7 years?

Using the compound interest formula A = P<1 + —160 )n-

L P = $5000 r= 4% n =7 years

o A= $5000(1+ ﬁf

= $5000(1.04)’
= $6579.658...

= $6579.66 (nearest cent)

When working with compound interest, the interest rate AND the time periods need to match the
compounded rate.

$19700 is invested for 4 years at a rate of 15% pa compounded monthly. Find the total value of the investment.
Step 1: Convert the annual interest rate to a monthly interest rate (to match compounded monthly).

Be careful, although the interest rate is compounded monthly, it is still per year (‘pa’). This must be
converted to a monthly interest rate to match the fact that it is compounded monthly.

Divide the annual interest rate by 12.

_15% _ 0
r= D = 1.25% per month compounded monthly.

Step 2: Make sure that the time periods are in months to match compounded monthly.

4 years = 48 months. So let n = 48.

Step 3: Use the above formula to find the future value.

A=P(l+ o)

100
B 1.25\%8
= $197oo(1 +—100)

= $19700(1.0125)*

= $35762.49 (nearest cent)

MATHLfT/&gj 100% Interest
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CENEN  Gucsfos | Knowing More |

1. A principal amount of $4500 earns $2100 interest over time.

© Write down the values of Jand P.

© Find the value of the final amount A.

2. $6800 earns simple interest at a rate of 3.2% per month for 2 years.

© Use the simple interest formula to find the total value of this investment to the nearest cent.

© What was the interest earned on this investment to the nearest cent?

12
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CEEN  cucsfons | Knowing More ]

3. Find the value of the total investment (future value) and the interest / after one year to the nearest cent if:

©® $1200is invested at a rate of 5% pa compounded annually.

O $16700is invested at 12% pa compounded quarterly.

O $20000 is invested at 8% pa compounded every 6 months.

W 100% Interest - ‘ 13
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CEHEN  cocsios | Knowing More

4. You invest your $375 for 2 years. Use the compound interest formula to calculate how much money you will
have (to the nearest cent) if the interest rate is:

©® 7.2% pa compounded annually.

© 7.2% pa compounded monthly.

©® 7.2% pa compounded every 6 months.

€ Which s a better investment?

14

& 100% Interest W

SERIES TOPIC Mathletics 100%  © 3P Learning



CE N Using Our Knowledge |

Applying Compound Interest

The compound interest formula can be used to find amounts other than the total investment A. It could be used
to find a principal required to return a certain total investment. Here is an example.

How much money do you need to invest to have $10000 after 5 years if the interest rate is 18% pa
i compounded monthly?

Step 1: Convert the annual interest rate to a monthly interest rate (to match compounded monthly).

_18% _ 4 <q¢
=1 = 1.5% per month compounded monthly y
-
Remember,

Step 2: Make sure that the time periods are in months to match compounded monthly. .
: interest rate AND

the time periods  : :
. need to match the : :
: compounded rate : :

In 5 years there are 60 months. So let n = 60.

Step 3: Use the compound interest formula to solve for the principal.

A= P(l+m)
+.$10000 = P<1+11050)

+.$10000 = P(1.015)
_ $10000
(1.015)%°
. P =$4092.96 (nearest cent)

You would need to invest $4092.96 to have $10 000 at the end of 5 years at this compounded interest rate.

Fmd the annual interest rate, compounded annually required to have $10000 in 4 years if you invest $6000.

Step 1: Make sure that the time periods are in months to match compounded monthly.

The time periods (4 years) is already annual, so no adjustment is necessary.

Step 2: Use the compound interest formula to solve for the interest rate.
A=P(1+455)

- $10000 = $6ooo(1 + W)

(1 +W) = 1.6666...

L b = V1.666... = (1.13621..)

m = 0.13621...

.1 = 13.62% pa (2 decimal places)

.#_:\ =
ATHLETICS 100% Interest 2= 15
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CE N sing Our Knowledge |

Using the Compound Interest Formula to Find n

Using the compound interest formula to find n (the amount of time periods) is done by trial and error.
How long will it take $25 000 invested at 14% pa compounded annually to grow to an amount
. greater than $100000?

Step 1: Use the compound interest formula.

A= P(l +ﬁ)”

A= 14
A= $25000(1 + 100)
= $25000(1.14)'

Step 2: Try different values for n until A is greater then $100 000.
| «If n = 9 years — then A = $25000(1.14)’ = $81298.713... This is less than $100000
«If n = 10 years — then A = $25000(1.14)"° = $92680.532... This is less than $100000
«If n = 11years — then A = $25000(1.14)"' = $105655.807... This is greater than $100 000

So it will take n = 11 years for the investment to grow to greater than $100 000.

Let's say you have $2100 to invest at a rate of 12% pa compounded monthly.
How long would it take to have a total investment between $3000 and $3010?

Step 1: Convert the annual interest rate to a monthly interest rate (to match compounded monthly).

_12% 4, JRESS— A ..........
r=-; = 1% per month compounded monthly ; 7
. . : emember,

Step 2: Use the compound interest formula. . interest rate AND
A=P(1+-LY . the time periods
( 100) . . need to match the : :
A = S2100(1 + 15 . compounded rate -

= $2100(1.01)"

Step 3: Try different values for n until A is between $3000 and $3010.

: «If n = 34 months — then A = $2100(1.01)** = $2945.411... This is less than $3000
«If n = 35months — then A = $2100(1.01)” = $2974.865... Thisis less than $3000
«If n = 36 months — then A = $2100(1.01)*® = $3004.614... This is between $3000 and $3010
«If n = 37 months — then A = $2100(1.01)"" = $3034.660... This is less than $3010

So for the total investment to be between $3000 and $3010, the principal of $2100 must be invested
for 36 months (3 years).

100% Interest /1/1747-Lf 776-_3‘
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m Questions J Using Our Knowledge]

1. How much money do you need to invest if you're aiming to have $13 500 after 5 years and:

© theinterest rate is 2.4% pa compounded annually?

O theinterest rate is 2.4% pa compounded monthly? (@
: Remember,

interest rate AND
¢ the time periods
. need to match the !
: compounded rate

W 100% Interest 2 ;; ‘ 17
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m Questions ] Using Our Knowledge]

2. To have $5000 in 7 years after investing $2360, calculate the required annual interest rate (to 2 decimal
places) if the rate is:

©® Compounded annually.

© Compounded monthly. S
: Remember,
interest rate AND
¢ the time periods
. need to match the
: compounded rate

18
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m Questions J Using Our Knowledge]

3. A principal investment P is invested for 10 years. Answer these questions correct to 2 decimal places.

© Use the simple interest formula to find the simple interest rate required for the investment to double.
(Hint: A = 2P)

0 Use the compound interest formula to find the interest rate compounded annually required for it to double
the principal.

W 100% Interest 2 ;; ‘ 19
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m Questions ] Using Our Knowledge]

4. How long will it take to earn a total investment greater than $60 000 if you invest $17 000 at interest rate of:

©® 18% pa compounded annually?

© 18% pa compounded monthly?

©® 18% pa compounded quarterly (4 times a year)?

€ Which is quicker?

20
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Loans

Banks and other organisations which lend money always charge interest on their loan. The loan is always the
principal (P) and the borrower will have to pay the loan back and pay interest in addition.

Dylan took out a loan of $7200 from a bank to help pay for a car. Dylan is required to pay the loan off over
i the next 3 years at an interest rate of 8% pa compounded quarterly. What is the total amount that Dylan
¢ will pay for the loan?

Step 1: Convert the annual interest rate to a quarterly interest rate (to match compounded quarterly).

Compounded quarterly means every 3 months (4 times each year). So, divide the annual interest rate by 4.

_ 8% _ ~q
r=o = 2% per quarter compounded quarterly

Step 2: Make sure that the time periods are in quarters to match compounded quarterly.

3 X 4quarters = 12 quarters. So letn = 12.

Step 3: Use the compound interest formula to find the future value.

A= P(l +ﬁ)”

= $7200(1 + %)12

= $7200(1.02)"

= $9131.34 (nearest cent)

: So Dylan is actually required to pay the organisation that lent him money more than the loan. This is how

{ banks and money lending organisations make a profit. To find the bank's profit, just find the interest using the
formula [=A— P
? I=$9131.34 — $7200 = $1931.34

Often the borrower has to pay back the total amount in equal payments. These are usually each month or each
week. Here is what happens in the case of the example above.

Dylan must pay the loan off in equal monthly payments. What is the value of each monthly payment?

Total amount paid
Monthsin 3 years

_ $9131.34
36

= $253.65 (nearest cent)

Monthly payments =

This means Dylan will pay $253.65 each month for the next 3 years to pay off the loan.

/1/1747_Lf 7"/6-—3‘ 100% Interest
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Converting Reducible Interest to Flat Interest

Sometimes a money lender makes the borrower pay off a loan using 'reducible interest'. This is different to simple
and compound interest because the interest charged reduces as the amount owing decreases. Reducible interest
is more complicated to work with, so it is important to be able to convert reducible interest to simple interest.

The good news is that there is a table which converts reducible interest to simple interest (flat interest). It converts
annual or monthly reducible interest rates to annual flat rates. This table is on the last page of this book.

Convert the following reducible interest rates into equivalent flat interest rates using the reducible

! interest table

© Reducible rate of 9% pa over 2 years © Reducible rate of 5% pa over 4 years

: Equivalent flat rate is 4.82% per year Equivalent flat rate is 2.64% per year

©® Reducible rate of 1% per month over 5 years @ Reducible rate of 1.25% per month over 10 years
This is a reducible rate of 12% pa over 5 years This is a reducible rate of 15% pa over 10 years
Equivalent flat rate is 6.69% per year Equivalent flat rate is 9.36% per year

You are required to pay off a loan of $4000 at a reducible interest rate of 15% pa over 6 years
© Find the equivalent simple interest rate from the table

This reducible interest rate is equivalent to a flat rate of 8.71%

© Use the flat rate to calculate the total amount you will pay back after 6 years.
This is a flat rate so the simple interest formula is used

A=P<1+ﬁxT)

= $4000(1 + % X 6)

= $4000(1.5226)

= $6090.40
© What is the interest on your loan?
I=A-P
= $6090.40 — $4000
= $2090.40
22 '/' = 100% Interest m
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CECN Go-io | g hoe )

1. Use the table converting annual reducible interest rates to equivalent annual flat rates to answer these questions.

© Convert the 7% pa reducible interest rate over 6 years to a flat rate.

0 Whatis the equivalent annual flat interest rate to 9% pa reducible interest over 3 years?

©® Whatis the equivalent annual flat interest rate to 15% pa reducible interest over 8 years?

€ Whatis the equivalent annual flat interest rate to 1.25% per month reducible interest over 5 years?

© Whatis the equivalent annual flat interest rate to 0.75% per month reducible interest over 9 years?

2. If to pay a loan off, you are required to pay a total amount of $11 232 over 6 years, then:

© If you plan to pay yearly, what is your annual repayment?

© If you plan to pay monthly, what is your monthly repayment?

©® If you plan to pay weekly, what is your weekly repayment?

W B
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3. A bank loans Gary $32000. He must pay the loan off over the next 8 years with interest charged at a rate
of 11% pa compounded annually.

© Do the time periods match the rate the interest is compounded?

© Does the interest rate match the the rate the interest is compounded?

© Find the total amount Gary will have paid after he has paid off his loan.

@ If Garyis required to pay this loan off monthly, how much will he have to pay each month?

© If Garyis required to pay this loan off quarterly, how much will he have to pay each quarter?

24
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4. Let's say you borrow $100 000 from a bank to put a deposit on a house. The bank charges you interest at
16.8% pa compounded monthly for the next 8 years.

© Convert the annual interest rate compounded monthly to a monthly rate compounded monthly.
Why is this necessary?

© Find the total amount you will have paid to the bank after 8 years.

©® How much profit did the bank make?

€ Whatis the value of each monthly payment?

W 100% Interest ~ ;; ‘ 25
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5. Ashley takes out a loan of $3600. She is required to pay the loan back over 3 years at a reducible interest
rate of 9% pa.

© Find the equivalent annual flat interest rate from the table.

0 Use the flat interest rate to find the total Ashley will have paid over the 3 years in paying off her loan.

© If Ashley is required to make quarterly payments, then how much must she pay each quarter?

@ If Ashley is required to make monthly payments, then how much is Ashley required to pay each month?

26

& 100% Interest W

SERIES TOPIC Mathletics 100%  © 3P Learning



CECN Go-io | g hoe )

6. Find your monthly payments if you take out a loan of $8500 at a reducible interest rate of 11% pa over 10 years.

W 100% Interest ~ ;; ‘ 27
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More

Thinking
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CE s

Basics: Knowing More:
1. ® R=0.12 O R=022 1. ©® 7=5$2100
---------------------------------------------------------------------------------------------------------------- P = $4500
2. ©® [=91152 0O =3%1920
© Final amount = $6600
3. © 7=393640 O 1= 10240
2. ® A=1512022.40
0O =1%6300
0O = $522240
4, @ T=1vyear OR 7 =0.25% per MONth | o

3. ® A=$1260
= = 9
® T=3years OR r=0.15% per week 7= $60

—_ == 9
® 7=24months OR r=108% pa 0O A=3$1879

@ 7=108.16 weeks OR r=2.6% pa I = 32096
® 7'=365days OR r=365% pa 0O A=521632
I=9$1632

© 7=3years OR r=0.016% per day
---------------------------------------------------------------------------------------------------------------- 4. © A= $43094
5. ©® /=15$2160
O A=3%$43290
© Total money now own is $6160
O A=3%431.99
6. ©® r=12%pa € 7.2% pa compounded monthly is a better
investment since there is a higher return.
0© r = 1% per month

---------------------------------------------------------------------------------------------------------------- Using Our Knowledge:
7. 0.7% per week gives the highest rate of

return per annum, it will be the rate that 1. ® P=3%1199041
returns the most interest.
O P=1%1197486
8. @ Totalamount paid = $12000 |
2. ® r=1132% pa
O Extra paid = $2160
O r=10.77% pa
©® r = 0.46% per month

O r=55%pa 3. ©® r=10.00% pa

© r=17.18% pa (to 2 d.p.) compounded
annually

',1/1_,47’7_'/?157-763 100% Interest

Mathletics 100%  © 3P Learning SERIES TOPIC

‘29



CE s

Using Our Knowledge:

Thinking More:

4. @ It will take 8 years for the investment to be 4. © 14% per month
greater than $60 000
This is necessary since the formulas only
© 1t will take 85 months to earn more work when units are consistent. For example,
than $60 000 since the interest rate is compounded
monthly it wouldn’t make sense to use years
O 1t will take 7% years to earn more than as your time period since the interest rate is
$60000 not compounded annually.
@ 1t would be quicker to invest in an interest O A=$379877.59
rate that is compounded monthly in order
to reach the $60 000 faster. O =9$279877.59
@ Each payment = $3957.06
Thinking More:
1. ® 3.79% pa O 483%pa 5. ® 4.83%pa
©® 9.03% pa 0 8.55% pa 0O Total = $4121.64
O 5.14% pa O $343.47 per quarter
---------------------------------------------------------------------------------------------------------------- © $114.49 per month
2. © $1872pa O $156 per month
© 3$36 per week 6. $117.09 per month
3. @ VYes, since the interest rate is compounded
annually and the time period specifies a
year figure the time period and the period
the interest rate is compounded do match.
) VYes, the interest rate is a per annum figure
and the interest rate is compounded
annually then the interest rates match up.
O A=9$7374521
@ $768.18 per month
O $2304.54 per quarter
- | BB
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