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Chapter 8

Finance - Grade 10

8.1 Introduction

Should you ever find yourself stuck with a mathematics question on a television quiz show, you
will probably wish you had remembered the how many even prime numbers there are between 1
and 100 for the sake of R1 000 000. And who does not want to be a millionaire, right?

Welcome to the Grade 10 Finance Chapter, where we apply maths skills to everyday financial
situations that you are likely to face both now and along your journey to purchasing your first
private jet.

If you master the techniques in this chapter, you will grasp the concept of compound interest,
and how it can ruin your fortunes if you have credit card debt, or make you millions if you
successfully invest your hard-earned money. You will also understand the effects of fluctuating
exchange rates, and its impact on your spending power during your overseas holidays!

8.2 Foreign Exchange Rates

Is $500 (”500 US dollars”) per person per night a good deal on a hotel in New York City? The
first question you will ask is “How much is that worth in Rands?”. A quick call to the local bank
or a search on the Internet (for example on http://www.x-rates.com/) for the Dollar/Rand
exchange rate will give you a basis for assessing the price.

A foreign exchange rate is nothing more than the price of one currency in terms of another.
For example, the exchange rate of 6,18 Rands/US Dollars means that $1 costs R6,18. In other
words, if you have $1 you could sell it for R6,18 - or if you wanted $1 you would have to pay
R6,18 for it.

But what drives exchange rates, and what causes exchange rates to change? And how does this
affect you anyway? This section looks at answering these questions.

8.2.1 How much is R1 really worth?

We can quote the price of a currency in terms of any other currency, but the US Dollar, British
Pounds Sterling or even the Euro are often used as a market standard. You will notice that the
financial news will report the South African Rand exchange rate in terms of these three major
currencies.

So the South African Rand could be quoted on a certain date as 6,7040 ZAR per USD (i.e.
$1,00 costs R6,7040), or 12,2374 ZAR per GBP. So if I wanted to spend $1 000 on a holiday
in the United States of America, this would cost me R6 704,00; and if I wanted £1 000 for a
weekend in London it would cost me R12 237,40.

This seems obvious, but let us see how we calculated that: The rate is given as ZAR per USD,
or ZAR/USD such that $1,00 buys R6,7040. Therefore, we need to multiply by 1 000 to get the
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8.2 CHAPTER 8. FINANCE - GRADE 10

Table 8.1: Abbreviations and symbols for some common currencies.

Currency Abbreviation Symbol

South African Rand ZAR R
United States Dollar USD $
British Pounds Sterling GBP £

Euro EUR e

number of Rands per $1 000.

Mathematically,

$1,00 = R6,0740

∴ 1 000 × $1,00 = 1 000 × R6,0740

= R6 074,00

as expected.

What if you have saved R10 000 for spending money for the same trip and you wanted to use
this to buy USD? How much USD could you get for this? Our rate is in ZAR/USD but we want
to know how many USD we can get for our ZAR. This is easy. We know how much $1,00 costs
in terms of Rands.

$1,00 = R6,0740

∴

$1,00

6,0740
=

R6,0740

6,0740

$
1,00

6,0740
= R1,00

R1,00 = $
1,00

6,0740

= $0,164636

As we can see, the final answer is simply the reciprocal of the ZAR/USD rate. Therefore, R10 000
will get:

R1,00 = $
1,00

6,0740

∴ 10 000 × R1,00 = 10 000 × $
1,00

6,0740

= $1 646,36

We can check the answer as follows:

$1,00 = R6,0740

∴ 1 646,36× $1,00 = 1 646,36× R6,0740

= R10 000,00

Six of one and half a dozen of the other

So we have two different ways of expressing the same exchange rate: Rands per Dollar (ZAR/USD)
and Dollar per Rands (USD/ZAR). Both exchange rates mean the same thing and express the
value of one currency in terms of another. You can easily work out one from the other - they
are just the reciprocals of the other.

If the South African Rand is our Domestic (or home) Currency, we call the ZAR/USD rate a
“direct” rate, and we call a USD/ZAR rate an “indirect” rate.

In general, a direct rate is an exchange rate that is expressed as units of Home Currency per
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CHAPTER 8. FINANCE - GRADE 10 8.2

units of Foreign Currency, i.e., Domestic Currency / Foreign Currency.

The Rand exchange rates that we see on the news are usually expressed as Direct Rates, for
example you might see:

Table 8.2: Examples of exchange rates

Currency Abbreviation Exchange Rates

1 USD R6,9556
1 GBP R13,6628
1 EUR R9,1954

The exchange rate is just the price of each of the Foreign Currencies (USD, GBP and EUR) in
terms of our Domestic Currency, Rands.

An indirect rate is an exchange rate expressed as units of Foreign Currency per units of Home
Currency, i.e. Foreign Currency / Domestic Currency

Defining exchange rates as direct or indirect depends on which currency is defined as the Domestic
Currency. The Domestic Currency for an American investor would be USD which is the South
African investor’s Foreign Currency. So direct rates from the perspective of the American investor
(USD/ZAR) would be the same as the indirect rate from the perspective of the South Africa
investor.

Terminology

Since exchange rates are simple prices of currencies, movements in exchange rates means that
the price or value of the currency changed. The price of petrol changes all the time, so does the
price of gold, and currency prices also move up and down all the time.

If the Rand exchange rate moved from say R6,71 per USD to R6,50 per USD, what does this
mean? Well, it means that $1 would now cost only R6,50 instead of R6,71. The Dollar is now
cheaper to buy, and we say that the Dollar has depreciated (or weakened) against the Rand.
Alternatively we could say that the Rand has appreciated (or strengthened) against the Dollar.

What if we were looking at indirect exchange rates, and the exchange rate moved from $0,149
per ZAR (= 1

6,71 ) to $0,1538 per ZAR (= 1
6,50 ).

Well now we can see that the R1,00 cost $0,149 at the start, and then cost $0,1538 at the end.
The Rand has become more expensive (in terms of Dollars), and again we can say that the Rand
has appreciated.

Regardless of which exchange rate is used, we still come to the same conclusions.

In general,

• for direct exchange rates, the home currency will appreciate (depreciate) if the exchange
rate falls (rises)

• For indirect exchange rates, the home currency will appreciate (depreciate) if the exchange
rate rises (falls)

As with just about everything in this chapter, do not get caught up in memorising these formulae
- that is only going to get confusing. Think about what you have and what you want - and it
should be quite clear how to get the correct answer.

Activity :: Discussion : Foreign Exchange Rates

In groups of 5, discuss:
1. Why might we need to know exchange rates?

2. What happens if one countries currency falls drastically vs another countries
currency?
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3. When might you use exchange rates?

8.2.2 Cross Currency Exchange Rates

We know that the exchange rates are the value of one currency expressed in terms of another
currency, and we can quote exchange rates against any other currency. The Rand exchange rates
we see on the news are usually expressed against the major currency, USD, GBP and EUR.

So if for example, the Rand exchange rates were given as 6,71 ZAR/USD and 12,71 ZAR/GBP,
does this tell us anything about the exchange rate between USD and GBP?

Well I know that if $1 will buy me R6,71, and if £1.00 will buy me R12,71, then surely the GBP
is stronger than the USD because you will get more Rands for one unit of the currency, and we
can work out the USD/GBP exchange rate as follows:

Before we plug in any numbers, how can we get a USD/GBP exchange rate from the ZAR/USD
and ZAR/GBP exchange rates?

Well,
USD/GBP = USD/ZAR × ZAR/GBP.

Note that the ZAR in the numerator will cancel out with the ZAR in the denominator, and we
are left with the USD/GBP exchange rate.

Although we do not have the USD/ZAR exchange rate, we know that this is just the reciprocal
of the ZAR/USD exchange rate.

USD/ZAR =
1

ZAR/USD

Now plugging in the numbers, we get:

USD/GBP = USD/ZAR × ZAR/GBP

=
1

ZAR/USD
× ZAR/GBP

=
1

6,71
× 12,71

= 1,894

Important: Sometimes you will see exchange rates in the real world that do not appear to
work exactly like this. This is usually because some financial institutions add other costs
to the exchange rates, which alter the results. However, if you could remove the effect of
those extra costs, the numbers would balance again.

Worked Example 8: Cross Exchange Rates

Question: If $1 = R 6,40, and £1 = R11,58 what is the $/£ exchange rate (i.e.
the number of US$ per £)?
Answer

Step 1 : Determine what is given and what is required

The following are given:
• ZAR/USD rate = R6,40

• ZAR/GBP rate = R11,58
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The following is required:
• USD/GBP rate

Step 2 : Determine how to approach the problem

We know that:
USD/GBP = USD/ZAR × ZAR/GBP.

Step 3 : Solve the problem

USD/GBP = USD/ZAR × ZAR/GBP

=
1

ZAR/USD
× ZAR/GBP

=
1

6,40
× 11,58

= 1,8094

Step 4 : Write the final answer

$1,8094 can be bought for £1.

Activity :: Investigation : Cross Exchange Rates - Alternate Method

If $1 = R 6,40, and £1 = R11,58 what is the $/£ exchange rate (i.e. the number
of US$ per £)?

Overview of problem

You need the $/£ exchange rate, in other words how many dollars must you pay
for a pound. So you need £1. From the given information we know that it would
cost you R11,58 to buy £1 and that $ 1 = R6,40.

Use this information to:
1. calculate how much R1 is worth in $.

2. calculate how much R11,58 is worth in $.
Do you get the same answer as in the worked example?

8.2.3 Enrichment: Fluctuating exchange rates

If everyone wants to buy houses in a certain suburb, then house prices are going to go up - because
the buyers will be competing to buy those houses. If there is a suburb where all residents want
to move out, then there are lots of sellers and this will cause house prices in the area to fall -
because the buyers would not have to struggle as much to find an eager seller.

This is all about supply and demand, which is a very important section in the study of Economics.
You can think about this is many different contexts, like stamp-collecting for example. If there
is a stamp that lots of people want (high demand) and few people own (low supply) then that
stamp is going to be expensive.

And if you are starting to wonder why this is relevant - think about currencies. If you are going
to visit London, then you have Rands but you need to “buy” Pounds. The exchange rate is the
price you have to pay to buy those Pounds.

Think about a time where lots of South Africans are visiting the United Kingdom, and other
South Africans are importing goods from the United Kingdom. That means there are lots of
Rands (high supply) trying to buy Pounds. Pounds will start to become more expensive (compare
this to the house price example at the start of this section if you are not convinced), and the
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exchange rate will change. In other words, for R1 000 you will get fewer Pounds than you would
have before the exchange rate moved.

Another context which might be useful for you to understand this: consider what would happen
if people in other countries felt that South Africa was becoming a great place to live, and that
more people were wanting to invest in South Africa - whether in properties, businesses - or just
buying more goods from South Africa. There would be a greater demand for Rands - and the
“price of the Rand” would go up. In other words, people would need to use more Dollars, or
Pounds, or Euros ... to buy the same amount of Rands. This is seen as a movement in exchange
rates.

Although it really does come down to supply and demand, it is interesting to think about what
factors might affect the supply (people wanting to “sell” a particular currency) and the demand
(people trying to “buy” another currency). This is covered in detail in the study of Economics,
but let us look at some of the basic issues here.

There are various factors affect exchange rates, some of which have more economic rationale
than others:

• economic factors (such as inflation figures, interest rates, trade deficit information, mon-
etary policy and fiscal policy)

• political factors (such as uncertain political environment, or political unrest)

• market sentiments and market behaviour (for example if foreign exchange markets per-
ceived a currency to be overvalued and starting selling the currency, this would cause the
currency to fall in value - a self fulfilling expectation).

Exercise: Foreign Exchange

1. I want to buy an IPOD that costs £100, with the exchange rate currently at
£1 = R14. I believe the exchange rate will reach R12 in a month.

(a) How much will the MP3 player cost in Rands, if I buy it now?

(b) How much will I save if the exchange rate drops to R12?

(c) How much will I lose if the exchange rate moves to R15?

2. Study the following exchange rate table:

Country Currency Exchange Rate
United Kingdom (UK) Pounds(£) R14,13
United States (USA) Dollars ($) R7,04

(a) In South Africa the cost of a new Honda Civic is R173 400. In England the
same vehicle costs £12 200 and in the USA $ 21 900. In which country is
the car the cheapest if you compare it to the South African Rand ?

(b) Sollie and Arinda are waiters in a South African Restaurant attracting many
tourists from abroad. Sollie gets a £6 tip from a tourist and Arinda gets
$ 12. How many South African Rand did each one get ?

8.3 Being Interested in Interest

If you had R1 000, you could either keep it in your wallet, or deposit it in a bank account. If it
stayed in your wallet, you could spend it any time you wanted. If the bank looked after it for
you, then they could spend it, with the plan of making profit off it. The bank usually “pays” you
to deposit it into an account, as a way of encouraging you to bank it with them, This payment
is like a reward, which provides you with a reason to leave it with the bank for a while, rather
than keeping the money in your wallet.
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We call this reward ”interest”.

If you deposit money into a bank account, you are effectively lending money to the bank - and
you can expect to receive interest in return. Similarly, if you borrow money from a bank (or from
a department store, or a car dealership, for example) then you can expect to have to pay interest
on the loan. That is the price of borrowing money.

The concept is simple, yet it is core to the world of finance. Accountants, actuaries and bankers,
for example, could spend their entire working career dealing with the effects of interest on
financial matters.

In this chapter you will be introduced to the concept of financial mathematics - and given the
tools to cope with even advanced concepts and problems.

Important: Interest

The concepts in this chapter are simple - we are just looking at the same idea, but from many
different angles. The best way to learn from this chapter is to do the examples yourself, as you
work your way through. Do not just take our word for it!

8.4 Simple Interest

Definition: Simple Interest

Simple interest is where you earn interest on the initial amount that you invested, but not
interest on interest.

As an easy example of simple interest, consider how much you will get by investing R1 000 for
1 year with a bank that pays you 5% simple interest. At the end of the year, you will get an
interest of:

Interest = R1 000 × 5%

= R1 000 × 5

100
= R1 000 × 0,05

= R50

So, with an “opening balance” of R1 000 at the start of the year, your “closing balance” at the
end of the year will therefore be:

Closing Balance = Opening Balance + Interest

= R1 000 + R50

= R1 050

We sometimes call the opening balance in financial calculations Principal, which is abbreviated
as P (R1 000 in the example). The interest rate is usually labelled i (5% in the example), and
the interest amount (in Rand terms) is labelled I (R50 in the example).

So we can see that:
I = P × i (8.1)

and

Closing Balance = Opening Balance + Interest

= P + I

= P + (P × i)

= P (1 + i)
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This is how you calculate simple interest. It is not a complicated formula, which is just as well
because you are going to see a lot of it!

Not Just One

You might be wondering to yourself:

1. how much interest will you be paid if you only leave the money in the account for 3 months,
or

2. what if you leave it there for 3 years?

It is actually quite simple - which is why they call it Simple Interest.

1. Three months is 1/4 of a year, so you would only get 1/4 of a full year’s interest, which
is: 1/4 × (P × i). The closing balance would therefore be:

Closing Balance = P + 1/4 × (P × i)

= P (1 + (1/4)i)

2. For 3 years, you would get three years’ worth of interest, being: 3 × (P × i). The closing
balance at the end of the three year period would be:

Closing Balance = P + 3 × (P × i)

= P × (1 + (3)i)

If you look carefully at the similarities between the two answers above, we can generalise the
result. In other words, if you invest your money (P ) in an account which pays a rate of interest
(i) for a period of time (n years), then, using the symbol (A) for the Closing Balance:

Closing Balance,(A) = P (1 + i · n) (8.2)

As we have seen, this works when n is a fraction of a year and also when n covers several years.

Important: Interest Calculation

Annual Rates means Yearly rates. and p.a.(per annum) = per year

Worked Example 9: Simple Interest

Question: If I deposit R1 000 into a special bank account which pays a Simple
Interest of 7% for 3 years, how much will I get back at the end?
Answer

Step 1 : Determine what is given and what is required

• opening balance, P = R1 000

• interest rate, i = 7%

• period of time, n = 3 years
We are required to find the closing balance (A).
Step 2 : Determine how to approach the problem

We know from (8.2) that:

Closing Balance,(A) = P (1 + i · n)
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Step 3 : Solve the problem

A = P (1 + i · n)

= R1 000(1 + 3 × 7%)

= R1 210

Step 4 : Write the final answer

The closing balance after 3 years of saving R1 000 at an interest rate of 7% is R1 210.

Worked Example 10: Calculating n

Question: If I deposit R30 000 into a special bank account which pays a Simple
Interest of 7.5% ,for how many years must I invest this amount to generate R45 000

Answer

Step 1 : Determine what is given and what is required

• opening balance, P = R30 000

• interest rate, i = 7,5%

• closing balance, A = R45 000

We are required to find the number of years.

Step 2 : Determine how to approach the problem

We know from (8.2) that:

Closing Balance (A) = P (1 + i · n)

Step 3 : Solve the problem

Closing Balance (A) = P (1 + i · n)

R45 000 = R30 000(1 + n × 7,5%)

(1 + 0,075 × n) =
45000

30000
0,075× n = 1,5 − 1

n =
0,5

0,075
n = 6,6666667

Step 4 : Write the final answer

n has to be a whole number, therefore n = 7.
The period is 7 years for R30 000 to generate R45 000 at a simple interest rate of
7,5%.

8.4.1 Other Applications of the Simple Interest Formula
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Worked Example 11: Hire-Purchase

Question: Troy is keen to buy an addisional hard drive for his laptop advertised for
R 2 500 on the internet. There is an option of paying a 10% deposit then making
24 monthly payments using a hire-purchase agreement where interest is calculated
at 7,5% p.a. simple interest. Calculate what Troy’s monthly payments will be.
Answer

Step 1 : Determine what is given and what is required

A new opening balance is required, as the 10% deposit is paid in cash.

• 10% of R 2 500 = R250

• new opening balance, P = R2 500 − R250 = R2 250

• interest rate, i = 7,5% = 0,075pa

• period of time, n = 2 years

We are required to find the closing balance (A) and then the montly payments.
Step 2 : Determine how to approach the problem

We know from (8.2) that:

Closing Balance,(A) = P (1 + i · n)

Step 3 : Solve the problem

A = P (1 + i · n)

= R2 250(1 + 2 × 7,5%)

= R2 587,50

Monthly payment = 2587,50÷ 24

= R107,81

Step 4 : Write the final answer

Troy’s monthly payments = R 107,81

Worked Example 12: Depreciation

Question: Seven years ago, Tjad’s drum kit cost him R12 500. It has now been
valued at R2 300. What rate of simple depreciation does this represent ?
Answer

Step 1 : Determine what is given and what is required

• opening balance, P = R12 500

• period of time, n = 7 years

• closing balance, A = R2 300

We are required to find the rate(i).
Step 2 : Determine how to approach the problem

We know from (8.2) that:

Closing Balance,(A) = P (1 + i · n)

Therefore, for depreciation the formula will change to:

Closing Balance,(A) = P (1 − i · n)
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Step 3 : Solve the problem

A = P (1 − i · n)

R2 300 = R12 500(1− 7 × i)

i = 0,11657...

Step 4 : Write the final answer

Therefore the rate of depreciation is 11,66%

Exercise: Simple Interest

1. An amount of R3 500 is invested in a savings account which pays simple interest
at a rate of 7,5% per annum. Calculate the balance accumulated by the end
of 2 years.

2. Calculate the simple interest for the following problems.

(a) A loan of R300 at a rate of 8% for l year.

(b) An investment of R225 at a rate of 12,5% for 6 years.

3. I made a deposit of R5 000 in the bank for my 5 year old son’s 21st birthday.
I have given him the amount of R 18 000 on his birtday. At what rate was the
money invested, if simple interest was calculated ?

4. Bongani buys a dining room table costing R 8 500 on Hire Purchase. He is
charged simple interest at 17,5% per annum over 3 years.

(a) How much will Bongani pay in total ?

(b) How much interest does he pay ?

(c) What is his montly installment ?

8.5 Compound Interest

To explain the concept of compound interest, the following example is discussed:

Worked Example 13: Using Simple Interest to lead to the concept Com-

pound Interest

Question: If I deposit R1 000 into a special bank account which pays a Simple
Interest of 7%. What if I empty the bank account after a year, and then take the
principal and the interest and invest it back into the same account again. Then I
take it all out at the end of the second year, and then put it all back in again? And
then I take it all out at the end of 3 years?
Answer

Step 1 : Determine what is given and what is required

• opening balance, P = R1 000

• interest rate, i = 7%

63



8.5 CHAPTER 8. FINANCE - GRADE 10

• period of time, 1 year at a time, for 3 years
We are required to find the closing balance at the end of three years.
Step 2 : Determine how to approach the problem

We know that:
Closing Balance = P (1 + i · n)

Step 3 : Determine the closing balance at the end of the first year

Closing Balance = P (1 + i · n)

= R1 000(1 + 1 × 7%)

= R1 070

Step 4 : Determine the closing balance at the end of the second year

After the first year, we withdraw all the money and re-deposit it. The opening
balance for the second year is therefore R1 070, because this is the balance after the
first year.

Closing Balance = P (1 + i · n)

= R1 070(1 + 1 × 7%)

= R1 144,90

Step 5 : Determine the closing balance at the end of the third year

After the second year, we withdraw all the money and re-deposit it. The opening
balance for the third year is therefore R1 144,90, because this is the balance after
the first year.

Closing Balance = P (1 + i · n)

= R1 144,90(1 + 1 × 7%)

= R1 225,04

Step 6 : Write the final answer

The closing balance after withdrawing the all the money and re-depositing each year
for 3 years of saving R1 000 at an interest rate of 7% is R1 225,04.

In the two worked examples using simple interest, we have basically the same problem because
P=R1 000, i=7% and n=3 years for both problems. Except in the second situation, we end up
with R1 225,04 which is more than R1 210 from the first example. What has changed?

In the first example I earned R70 interest each year - the same in the first, second and third year.
But in the second situation, when I took the money out and then re-invested it, I was actually
earning interest in the second year on my interest (R70) from the first year. (And interest on
the interest on my interest in the third year!)

This more realistically reflects what happens in the real world, and is known as Compound
Interest. It is this concept which underlies just about everything we do - so we will look at more
closely next.

Definition: Compound Interest

Compound interest is the interest payable on the principal and its accumulated interest.

Compound interest is a double edged sword, though - great if you are earning interest on cash
you have invested, but crippling if you are stuck having to pay interest on money you have
borrowed!

In the same way that we developed a formula for Simple Interest, let us find one for Compound
Interest.
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If our opening balance is P and we have an interest rate of i then, the closing balance at the
end of the first year is:

Closing Balance after 1 year = P (1 + i)

This is the same as Simple Interest because it only covers a single year. Then, if we take that
out and re-invest it for another year - just as you saw us doing in the worked example above -
then the balance after the second year will be:

Closing Balance after 2 years = [P (1 + i)] × (1 + i)

= P (1 + i)2

And if we take that money out, then invest it for another year, the balance becomes:

Closing Balance after 3 years = [P (1 + i)2] × (1 + i)

= P (1 + i)3

We can see that the power of the term (1 + i) is the same as the number of years. Therefore,

Closing Balance after n years = P (1 + i)n (8.3)

8.5.1 Fractions add up to the Whole

It is easy to show that this formula works even when n is a fraction of a year. For example, let
us invest the money for 1 month, then for 4 months, then for 7 months.

Closing Balance after 1 month = P (1 + i)
1

12

Closing Balance after 5 months = Closing Balance after 1 month invested for 4 months more

= [P (1 + i)
1

12 ]
4

12

= P (1 + i)
1

12
+ 4

12

= P (1 + i)
5

12

Closing Balance after 12 months = Closing Balance after 5 month invested for 7 months more

= [P (1 + i)
5

12 ]
7

12

= P (1 + i)
5

12
+ 7

12

= P (1 + i)
12

12

= P (1 + i)1

which is the same as investing the money for a year.

Look carefully at the long equation above. It is not as complicated as it looks! All we are doing
is taking the opening amount (P ), then adding interest for just 1 month. Then we are taking
that new balance and adding interest for a further 4 months, and then finally we are taking the
new balance after a total of 5 months, and adding interest for 7 more months. Take a look
again, and check how easy it really is.

Does the final formula look familiar? Correct - it is the same result as you would get for simply
investing P for one full year. This is exactly what we would expect, because:

1 month + 4 months + 7 months = 12 months,

which is a year. Can you see that? Do not move on until you have understood this point.

8.5.2 The Power of Compound Interest

To see how important this “interest on interest” is, we shall compare the difference in closing
balances for money earning simple interest and money earning compound interest. Consider an
amount of R10 000 that you have to invest for 10 years, and assume we can earn interest of 9%.
How much would that be worth after 10 years?
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The closing balance for the money earning simple interest is:

Closing Balance = P (1 + i · n)

= R10 000(1 + 9% × 10)

= R19 000

The closing balance for the money earning compound interest is:

Closing Balance = P (1 + i)n)

= R10 000(1 + 9%)10

= R23 673,64

So next time someone talks about the “magic of compound interest”, not only will you know
what they mean - but you will be able to prove it mathematically yourself!

Again, keep in mind that this is good news and bad news. When you are earning interest on
money you have invested, compound interest helps that amount to increase exponentially. But
if you have borrowed money, the build up of the amount you owe will grow exponentially too.

Worked Example 14: Taking out a Loan

Question: Mr Lowe wants to take out a loan of R 350 000. He does not want
to pay back more than R625 000 altogether on the loan. If the interest rate he is
offered is 13%, over what period should he take the loan
Answer

Step 1 : Determine what has been provided and what is required

• opening balance, P = R350 000

• closing balance, A = R625 000

• interest rate, i = 13% peryear

We are required to find the time period(n).
Step 2 : Determine how to approach the problem

We know from (8.3) that:

Closing Balance,(A) = P (1 + i)n

We need to find n.
Therefore we covert the formula to:

A

P
= (1 + i)n

and then find n by trial and error.
Step 3 : Solve the problem

A

P
= (1 + i)n

625000

350000
= (1 + 0,13)n

1,785... = (1,13)n

Try n = 3 : (1,13)3 = 1,44...

Try n = 4 : (1,13)4 = 1,63...

Try n = 5 : (1,13)5 = 1,84...

Step 4 : Write the final answer

Mr Lowe should take the loan over four years
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8.5.3 Other Applications of Compound Growth

Worked Example 15: Population Growth

Question: South Africa’s population is increasing by 2,5% per year. If the current
population is 43 million, how many more people will there be in South Africa in two
year’s time ?
Answer

Step 1 : Determine what has been provided and what is required

• opening balance, P = 43 000 000

• period of time, n = 2 year

• interest rate, i = 2,5% peryear

We are required to find the closing balance(A).
Step 2 : Determine how to approach the problem

We know from (8.3) that:

Closing Balance,(A) = P (1 + i)n

Step 3 : Solve the problem

A = P (1 + i)n

= 43 000 000(1 + 0,025)2

= 45 176 875

Step 4 : Write the final answer

There are 45 176 875 − 43 000 000 = 2 176 875 more people in 2 year’s time

Worked Example 16: Compound Decrease

Question: A swimming pool is being treated for a build-up of algae. Initially, 50m2

of the pool is covered by algae. With each day of treatment, the algae reduces by
5%. What area is covered by algae after 30 days of treatment ?
Answer

Step 1 : Determine what has been provided and what is required

• opening balance, P = 50m2

• period of time, n = 30 days

• interest rate, i = 5% perday

We are required to find the closing balance(A).
Step 2 : Determine how to approach the problem

We know from (8.3) that:

Closing Balance,(A) = P (1 + i)n
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But this is compound decrease so we can use the formula:

Closing Balance,(A) = P (1 − i)n

Step 3 : Solve the problem

A = P (1 − i)n

= 50(1 − 0,05)30

= 10,73m2

Step 4 : Write the final answer

Therefore the area still covered with algae is 10,73m2

Exercise: Compound Interest

1. An amount of R3 500 is invested in a savings account which pays compound
interest at a rate of 7,5% per annum. Calculate the balance accumulated by
the end of 2 years.

2. If the average rate of inflation for the past few years was 7,3% and your water
and electricity account is R 1 425 on average, what would you expect to pay
in 6 years time ?

3. Shrek wants to invest some money at 11% per annum compound interest. How
much money (to the nearest rand) should he invest if he wants to reach a sum
of R 100 000 in five year’s time ?

8.6 Summary

As an easy reference, here are the key formulae that we derived and used during this chapter.
While memorising them is nice (there are not many), it is the application that is useful. Financial
experts are not paid a salary in order to recite formulae, they are paid a salary to use the right
methods to solve financial problems.

8.6.1 Definitions

P Principal (the amount of money at the starting point of the calculation)
i interest rate, normally the effective rate per annum
n period for which the investment is made

8.6.2 Equations

Closing Balance - simple interest
Solve for i
Solve for n







= P (1 + i · n)

68



CHAPTER 8. FINANCE - GRADE 10 8.7

Closing Balance - compound interest
Solve for i
Solve for n







= P (1 + i)n

Important: Always keep the interest and the time period in the same units of time (e.g.
both in years, or both in months etc.).

8.7 End of Chapter Exercises

1. You are going on holiday to Europe. Your hotel will cost e200 per night. How much will
you need in Rands to cover your hotel bill, if the exchange rate is e1 = R9,20.

2. Calculate how much you will earn if you invested R500 for 1 year at the following interest
rates:

(a) 6,85% simple interest

(b) 4,00% compound interest

3. Bianca has R1 450 to invest for 3 years. Bank A offers a savings account which pays
simple interest at a rate of 11% per annum, whereas Bank B offers a savings account
paying compound interest at a rate of 10,5% per annum. Which account would leave
Bianca with the highest accumulated balance at the end of the 3 year period?

4. How much simple interest is payable on a loan of R2 000 for a year, if the interest rate is
10%?

5. How much compound interest is payable on a loan of R2 000 for a year, if the interest rate
is 10%?

6. Discuss:

(a) Which type of interest would you like to use if you are the borrower?

(b) Which type of interest would you like to use if you were the banker?

7. Calculate the compound interest for the following problems.

(a) A R2 000 loan for 2 years at 5%.

(b) A R1 500 investment for 3 years at 6%.

(c) An R800 loan for l year at 16%.

8. If the exchange rate 100 Yen = R 6,2287 and 1 AUD = R 5,1094 , determine the exchange
rate between the Australian Dollar and the Japanese Yen.

9. Bonnie bought a stove for R 3 750. After 3 years she paid for it and the R 956,25 interest
that was charged for hire-purchase. Determine the simple rate of interest that was charged.
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Appendix A

GNU Free Documentation License

Version 1.2, November 2002
Copyright c© 2000,2001,2002 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but
changing it is not allowed.

PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful doc-
ument “free” in the sense of freedom: to assure everyone the effective freedom to copy and
redistribute it, with or without modifying it, either commercially or non-commercially. Secondar-
ily, this License preserves for the author and publisher a way to get credit for their work, while
not being considered responsible for modifications made by others.

This License is a kind of “copyleft”, which means that derivative works of the document must
themselves be free in the same sense. It complements the GNU General Public License, which
is a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free
software needs free documentation: a free program should come with manuals providing the
same freedoms that the software does. But this License is not limited to software manuals; it
can be used for any textual work, regardless of subject matter or whether it is published as a
printed book. We recommend this License principally for works whose purpose is instruction or
reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed
by the copyright holder saying it can be distributed under the terms of this License. Such a
notice grants a world-wide, royalty-free license, unlimited in duration, to use that work under
the conditions stated herein. The “Document”, below, refers to any such manual or work. Any
member of the public is a licensee, and is addressed as “you”. You accept the license if you
copy, modify or distribute the work in a way requiring permission under copyright law.

A “Modified Version” of the Document means any work containing the Document or a portion
of it, either copied verbatim, or with modifications and/or translated into another language.

A “Secondary Section” is a named appendix or a front-matter section of the Document that deals
exclusively with the relationship of the publishers or authors of the Document to the Document’s
overall subject (or to related matters) and contains nothing that could fall directly within that
overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary
Section may not explain any mathematics.) The relationship could be a matter of historical
connection with the subject or with related matters, or of legal, commercial, philosophical,
ethical or political position regarding them.
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The “Invariant Sections” are certain Secondary Sections whose titles are designated, as being
those of Invariant Sections, in the notice that says that the Document is released under this
License. If a section does not fit the above definition of Secondary then it is not allowed to be
designated as Invariant. The Document may contain zero Invariant Sections. If the Document
does not identify any Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text that are listed, as Front-Cover Texts or
Back-Cover Texts, in the notice that says that the Document is released under this License. A
Front-Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, represented in a format
whose specification is available to the general public, that is suitable for revising the document
straightforwardly with generic text editors or (for images composed of pixels) generic paint
programs or (for drawings) some widely available drawing editor, and that is suitable for input
to text formatters or for automatic translation to a variety of formats suitable for input to text
formatters. A copy made in an otherwise Transparent file format whose markup, or absence of
markup, has been arranged to thwart or discourage subsequent modification by readers is not
Transparent. An image format is not Transparent if used for any substantial amount of text. A
copy that is not “Transparent” is called “Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo
input format, LATEX input format, SGML or XML using a publicly available DTD and standard-
conforming simple HTML, PostScript or PDF designed for human modification. Examples of
transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary
formats that can be read and edited only by proprietary word processors, SGML or XML for
which the DTD and/or processing tools are not generally available, and the machine-generated
HTML, PostScript or PDF produced by some word processors for output purposes only.

The “Title Page” means, for a printed book, the title page itself, plus such following pages as
are needed to hold, legibly, the material this License requires to appear in the title page. For
works in formats which do not have any title page as such, “Title Page” means the text near the
most prominent appearance of the work’s title, preceding the beginning of the body of the text.

A section “Entitled XYZ” means a named subunit of the Document whose title either is precisely
XYZ or contains XYZ in parentheses following text that translates XYZ in another language.
(Here XYZ stands for a specific section name mentioned below, such as “Acknowledgements”,
“Dedications”, “Endorsements”, or “History”.) To “Preserve the Title” of such a section when
you modify the Document means that it remains a section “Entitled XYZ” according to this
definition.

The Document may include Warranty Disclaimers next to the notice which states that this
License applies to the Document. These Warranty Disclaimers are considered to be included by
reference in this License, but only as regards disclaiming warranties: any other implication that
these Warranty Disclaimers may have is void and has no effect on the meaning of this License.

VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or non-commercially,
provided that this License, the copyright notices, and the license notice saying this License applies
to the Document are reproduced in all copies, and that you add no other conditions whatsoever
to those of this License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept compensation
in exchange for copies. If you distribute a large enough number of copies you must also follow
the conditions in section A.

You may also lend copies, under the same conditions stated above, and you may publicly display
copies.

COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the
Document, numbering more than 100, and the Document’s license notice requires Cover Texts,
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you must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-
Cover Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also
clearly and legibly identify you as the publisher of these copies. The front cover must present the
full title with all words of the title equally prominent and visible. You may add other material on
the covers in addition. Copying with changes limited to the covers, as long as they preserve the
title of the Document and satisfy these conditions, can be treated as verbatim copying in other
respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first
ones listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent
pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must
either include a machine-readable Transparent copy along with each Opaque copy, or state in or
with each Opaque copy a computer-network location from which the general network-using public
has access to download using public-standard network protocols a complete Transparent copy of
the Document, free of added material. If you use the latter option, you must take reasonably
prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this
Transparent copy will remain thus accessible at the stated location until at least one year after
the last time you distribute an Opaque copy (directly or through your agents or retailers) of that
edition to the public.

It is requested, but not required, that you contact the authors of the Document well before
redistributing any large number of copies, to give them a chance to provide you with an updated
version of the Document.

MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of
sections A and A above, provided that you release the Modified Version under precisely this
License, with the Modified Version filling the role of the Document, thus licensing distribution
and modification of the Modified Version to whoever possesses a copy of it. In addition, you
must do these things in the Modified Version:

1. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document,
and from those of previous versions (which should, if there were any, be listed in the History
section of the Document). You may use the same title as a previous version if the original
publisher of that version gives permission.

2. List on the Title Page, as authors, one or more persons or entities responsible for authorship
of the modifications in the Modified Version, together with at least five of the principal
authors of the Document (all of its principal authors, if it has fewer than five), unless they
release you from this requirement.

3. State on the Title page the name of the publisher of the Modified Version, as the publisher.

4. Preserve all the copyright notices of the Document.

5. Add an appropriate copyright notice for your modifications adjacent to the other copyright
notices.

6. Include, immediately after the copyright notices, a license notice giving the public permis-
sion to use the Modified Version under the terms of this License, in the form shown in the
Addendum below.

7. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts
given in the Document’s license notice.

8. Include an unaltered copy of this License.

9. Preserve the section Entitled “History”, Preserve its Title, and add to it an item stating
at least the title, year, new authors, and publisher of the Modified Version as given on the
Title Page. If there is no section Entitled “History” in the Document, create one stating
the title, year, authors, and publisher of the Document as given on its Title Page, then
add an item describing the Modified Version as stated in the previous sentence.
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10. Preserve the network location, if any, given in the Document for public access to a Trans-
parent copy of the Document, and likewise the network locations given in the Document
for previous versions it was based on. These may be placed in the “History” section. You
may omit a network location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to gives permission.

11. For any section Entitled “Acknowledgements” or “Dedications”, Preserve the Title of the
section, and preserve in the section all the substance and tone of each of the contributor
acknowledgements and/or dedications given therein.

12. Preserve all the Invariant Sections of the Document, unaltered in their text and in their
titles. Section numbers or the equivalent are not considered part of the section titles.

13. Delete any section Entitled “Endorsements”. Such a section may not be included in the
Modified Version.

14. Do not re-title any existing section to be Entitled “Endorsements” or to conflict in title
with any Invariant Section.

15. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary
Sections and contain no material copied from the Document, you may at your option designate
some or all of these sections as invariant. To do this, add their titles to the list of Invariant
Sections in the Modified Version’s license notice. These titles must be distinct from any other
section titles.

You may add a section Entitled “Endorsements”, provided it contains nothing but endorsements
of your Modified Version by various parties–for example, statements of peer review or that the
text has been approved by an organisation as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25
words as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only
one passage of Front-Cover Text and one of Back-Cover Text may be added by (or through
arrangements made by) any one entity. If the Document already includes a cover text for the
same cover, previously added by you or by arrangement made by the same entity you are acting
on behalf of, you may not add another; but you may replace the old one, on explicit permission
from the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use
their names for publicity for or to assert or imply endorsement of any Modified Version.

COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the
terms defined in section A above for modified versions, provided that you include in the combi-
nation all of the Invariant Sections of all of the original documents, unmodified, and list them
all as Invariant Sections of your combined work in its license notice, and that you preserve all
their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant
Sections may be replaced with a single copy. If there are multiple Invariant Sections with the
same name but different contents, make the title of each such section unique by adding at the
end of it, in parentheses, the name of the original author or publisher of that section if known,
or else a unique number. Make the same adjustment to the section titles in the list of Invariant
Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled “History” in the various original
documents, forming one section Entitled “History”; likewise combine any sections Entitled “Ac-
knowledgements”, and any sections Entitled “Dedications”. You must delete all sections Entitled
“Endorsements”.

622



APPENDIX A. GNU FREE DOCUMENTATION LICENSE

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under
this License, and replace the individual copies of this License in the various documents with a
single copy that is included in the collection, provided that you follow the rules of this License
for verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under
this License, provided you insert a copy of this License into the extracted document, and follow
this License in all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents
or works, in or on a volume of a storage or distribution medium, is called an “aggregate” if the
copyright resulting from the compilation is not used to limit the legal rights of the compilation’s
users beyond what the individual works permit. When the Document is included an aggregate,
this License does not apply to the other works in the aggregate which are not themselves derivative
works of the Document.

If the Cover Text requirement of section A is applicable to these copies of the Document, then if
the Document is less than one half of the entire aggregate, the Document’s Cover Texts may be
placed on covers that bracket the Document within the aggregate, or the electronic equivalent
of covers if the Document is in electronic form. Otherwise they must appear on printed covers
that bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Doc-
ument under the terms of section A. Replacing Invariant Sections with translations requires
special permission from their copyright holders, but you may include translations of some or
all Invariant Sections in addition to the original versions of these Invariant Sections. You may
include a translation of this License, and all the license notices in the Document, and any War-
ranty Disclaimers, provided that you also include the original English version of this License and
the original versions of those notices and disclaimers. In case of a disagreement between the
translation and the original version of this License or a notice or disclaimer, the original version
will prevail.

If a section in the Document is Entitled “Acknowledgements”, “Dedications”, or “History”, the
requirement (section A) to Preserve its Title (section A) will typically require changing the actual
title.

TERMINATION

You may not copy, modify, sub-license, or distribute the Document except as expressly provided
for under this License. Any other attempt to copy, modify, sub-license or distribute the Document
is void, and will automatically terminate your rights under this License. However, parties who
have received copies, or rights, from you under this License will not have their licenses terminated
so long as such parties remain in full compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation
License from time to time. Such new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

623



APPENDIX A. GNU FREE DOCUMENTATION LICENSE

Each version of the License is given a distinguishing version number. If the Document specifies
that a particular numbered version of this License “or any later version” applies to it, you have the
option of following the terms and conditions either of that specified version or of any later version
that has been published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever published (not as
a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document
and put the following copyright and license notices just after the title page:

Copyright c© YEAR YOUR NAME. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License,
Version 1.2 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the
license is included in the section entitled “GNU Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with...Texts.”
line with this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being LIST,
and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three,
merge those two alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these
examples in parallel under your choice of free software license, such as the GNU General Public
License, to permit their use in free software.
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