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Financial Maths: Interest 

Basic increase and decrease: 

Let us assume that you start with R100. You increase it by 10%, and then decrease it by 10%. How 

much money do you have at the end? 

 Increase by 10%  x1,10 

 Decrease by 10%  x0.90 

It may be tempting to add R10 and then subtract R10, but that would be incorrect. The 10% is taken 

from the current value of your money, rather than the initial value. So you would add R10, giving you 

R110, and then subtract 10% of that, which is R11, giving you R99. 

This sort of question is relatively easy. Here’s a more complicated example: 

You sell eggs for R2.40, after marking up by 10% - what was the original price? 

Going by the above bullets, in order to increase by 10%, one must multiply by 1,10. Therefore, in 

order to get to this marked up price, the original price must have been multiplied by 1,10. Use this to 

create an equation, where the original price is your unknown: 

 (   )       

  
    

    
 

       

Interest: 

Put simply, interest is the ‘cost’ of money: if you borrow a certain amount, you have to pay back 

more than you borrowed. The extra you pay is the interest, or what it cost you to borrow that 

money. 

There are two types of interest: simple interest, where the interest is added to the original amount, 

and compound interest, where interest accumulates interest. 
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1. Simple Interest: 

If John borrows R1000 at 10% interest per annum (per year), how much will he owe after 3 years? 

A long way of working this out is to work out the amount of interest accrued in one year, multiplying 

it by the number of years and adding this to the original amount. Let’s do that: 

                  We multiply the original amount by 0.10, which is 10% converted to a decimal. 

This tells us the amount of interest accumulated in one year. 

                     Multiply the interest per year by the number of years. This is the total interest. 

               Add the interest to the initial amount to give the final amount. This is what 

John must pay back after 3 years. 

This works, but it can take a long time. Instead, we can use the following formula: 

   (    ) 

Where A = final amount; P = initial amount; i = interest rate per period as decimal; n = number of 

periods. (Note that I say period as opposed to year. This is because interest can be added monthly or 

weekly). 

      (  (    ) ) 

      (    ) 

       

This is a lot quicker than the method above. 

 

2. Compound Interest: 

Far more common than simple interest questions, are compound interest questions. Here, rather 

than adding on a percentage of the initial value, a percentage of the current value including any 

interest earned is used. For example: 

Hamish invests R1000 at 5% per annum, compounded annually. What will his investment be worth 

after 3 years? 

Each year, we need to add on 5% of the investment’s value. Therefore: 

    (    )       

    (    )          

       (    )           

This is quite a tedious method of calculating the interest. It can be shortened thus: 

    (    )(    )(    )      (    )  
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And this short-hand for the long method gives us our formula for calculating compound interest: 

   (   )  

As with simple interest, this formula is a far quicker way of working out interest. Try these examples: 

Dimitri wants to borrow R1000 at an interest rate of 6% per annum, compounded annually. 

1. If he borrows R1000 today and repays it in 4 years 

a) How much will he repay? 

b) How much interest will he have repaid? 

2. If he can only afford to repay R1000 after 2 years, what is the most he can borrow today? 

Answers: 

1. a)     (   )   

      (      )   

             

b)                        

2.    (   )  

      (      )   

      (      )  

           

As with any formula, this one can be manipulated to find the value of any variable. 

3. Different Compounding Periods 

Up until now, we have worked with interest that is being paid at the end of every year. However, as 

mentioned before, this does not need to be the case. We can pay interest after any period: monthly, 

weekly, daily, hourly, even every minute or second. However, the interest rate will most likely still be 

given as per annum. Try this example: 

Jim invests R1 000 for 1 year, at an interest rate of 12% p.a. compounded monthly. 

How much is his investment worth after that year? 

We can still use our compound interest formula; we just need to make some adjustments to the 

values we use for interest rate per period and number of periods. As the interest is paid monthly, we 

need to find the monthly interest rate. To do this, we divide the yearly interest by 12, the number of 

months in a year. We also need to factor the months into the number of periods. We multiply the 

number of years by 12 to get the number of months. 

   (   )  

        (  
    

  
)
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This means that the interest rate was actually approximately 12.68%. We call the value which is 

actually earned the effective annual rate or EAR. Try the following example: 

Fred can invest R1000 for 2 years at either 10% interest p.a. compounded quarterly or 9.5% interest 

p.a. compounded daily. 

Which option will earn Fred more money? 

Quarterly option: 

   (   )  

      (  
    

 
)
   

 

           

Daily option: 

   (   )  

      (  
     

   
)
     

 

           

The option of 10% p.a. compounded quarterly is the better option for Fred. 

In order to work out the effective annual rate of an investment or loan, use the following formula: 

     (   )    

Try the following examples of financial maths questions, devised by Dimitri Avtjoglou: 

1. What annually compounded interest rate will be required to turn R100 000 into a million 

over the course of 15 years? 

2. You borrow R50 000 today. Interest is charged at 16% p.a. compounded weekly. After 1 

year, you will repay R10 000 and the remaining balance 2 years after that (3 years from 

today). What will your final payment be? 

3. How long will it take to double an investment of R100 if it is invested at 10% p.a. 

compounded monthly? 

4. You buy a new luxury car for R450 000 and it loses 10% of its value every year (compound 

decrease). 

a. How much will it be worth after 4 years? 

b. If you want to buy a new car after 4 years for R500 000, how much money will you 

save today, assuming that you can trade in the old car at the value calculated above 

and use that money to pay the deposit? Your savings grow at 6& p.a. compounded 

monthly. 
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Answers: 

1. Write down the values of all variables: 

P = 100 000 
A = 1 000 000 
n = 15 
i = ? 

   (   )  

                 (   )   

   (   )   

       (   ) 

                

2.             (  
    

  
)
  
  (  

    

  
)
    

    

            (  
    

  
)
  
  (  

    

  
)
   

     solve for x to obtain R23 696.92 

3. Use logs: 

       (  
   

  
)
 

 

  (
   

   
)
 

 

        (
   

   
)
 

 

         (
   

   
) 

  
    

      
                    

4. a.    (   )   formula for compound decrease 

         (     )   

            

b.                          subtract the value of the old car from the 

cost of the new one 

           (  
    

  
)
    

 

               

                


