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FINANCIAL MATHEMATICS (2)
Learning Outcomes and Assessment Standards

Learning Outcome 1:  Number and Number relationships
Assessment Standard 12.1.4 (b)

Apply knowledge of geometric series to solve annuity, bond repayment  and sinking fund 
problems, with or without the use of the formula:

F =   x [(1 + i)n – 1] 
 __ i  

•

Overview
In this lesson you will learn about:

Future value annuities

Lesson 

The future value annuity formula
In a future value annuity, money is invested at regular intervals in order to save 
money for the future. The magic of compound interest makes the investment grow 
in value, especially if the interest rate is above the current inflation rate.

Example 1

Suppose that R1 000 is invested every month, starting in one month’s time, for a 
period of 10 months. Interest is 18% per annum compounded monthly. The future 
value of the investment after 10 months would be the sum of all payments together 
with the interest earned.

  0,18
 _ 12   = 0,015

10payment at T
(no interest)

9payment at T
(1 month interest)

8payment at T
(2 months interest)

1payment at T
(9 months interest)

7payment at T
(3 months interest)

F = 1 000    +  1 000(1,015)1  +  1 000(1,015)2  +  1 000(1,015)3  +  …  +  1 000(1,015)9

A useful formula which helps us to add up these amounts quickly is called the 
Future Value Annuity formula. It would take very long to add up hundreds of 
payments which often occur in an annuity.

F =   x [(1 + i)n – 1] 
 __ i   

where:

x = payment per period

n = number of payments

i = interest rate

●

Lesson
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DVDDVD

When looking for the Future 
Value on the timeline, we 
move to the right (forward). 
So the saver in the formula 
has a positive power.

When looking for the Future 
Value on the timeline, we 
move to the right (forward). 
So the saver in the formula 
has a positive power.
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In the previous example we now can easily calculate the future value of the 
annuity.

 F =   1 000 [(1,015)10 – 1] 
  __ 0,015  

 ∴ F = R10 702,72

Note

The formula for F can only be used if there is a final payment at the end, which 
doesn’t earn interest. F coincides with the x at T

n
.

We will derive this formula at the end of the lesson.

Example 2

A man decides to open a savings account for his son’s future education. On 
opening the account, he immediately deposits R1 000 into the account and 
continues to make monthly payments at the end of each month thereafter for a 
period of 8 years. The interest rate remains fixed at 24% per annum compounded 
monthly.

(a) How much money will he have accumulated at the end of the 8th year?

(b) At the end of the 8-year period, he leaves the money in the account for a 
further year. How much money will he then have accumulated? 

(a) 

   0,24
 _ 12   = 0,02

b)  F =   1 000 [(1,02)97 – 1] 
  __ 0,02   (n = 97 since there are 97 payments)

 ∴ F = R291 339,59

  F =   1 000 [(1,02)97 – 1] 
  __ 0,02   · (1,02)12

 ∴ F = R369 489,05

Example 3

An investor aged 25 wishes to accumulate R10 000 000 by her 50th birthday. 
She will pay equal monthly payments into an account paying 15% per annum 
compounded monthly. Payments start on her 25th birthday and end on her 50th 
birthday. Find the monthly payments.

For effective monthly rate:   0,15
 _ 12   = 0,0125

 There are 25 years × 12 = 300 months plus the first one at T
0

 ∴ 10 000 000 =   x [(1,0125)301 – 1] 
 __ 0,0125   (there are 301 payments of x)

 ∴ 10 000 000 × 0,0125 = x [(1,0125)301 – 1] 
 ∴   10 000 × 0,0125

 __ 
 [(1,0125)301 – 1]    = x

 ∴ x = R3 044,07
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Activity 1
1. Habib decides to save money for ten years in a Unit Trust fund. He 

immediately deposits R800 into a savings account. Thereafter, at the end of 
each month, he deposits R800 into the fund and continues to do this for the 
ten-year period. Interest is 15% p.a. compounded monthly. Calculate the final 
value of this investment.

2. Alida decides to start saving for a car. On her 16th birthday, she deposits 
R5 000 into a bank account with an interest rate of 18% p.a. compounded 
quarterly. She continues to make quarterly payments of R5 000 until the last 
payment on her 24th birthday. How much money will she then have at her 
disposal to finance the purchase of a new car?

3. John decides to invest money into the share market in order to become a 
millionaire in ten years time. He believes that he can average a return of 25% 
p.a. compounded monthly. In one month’s time, he wishes to start making 
monthly payments into an account. How much must he invest per month in 
order to obtain his R1 000 000?

4. Adolene wants to save up R250 000 in 5 years’ time in order to purchase a 
car. She starts making monthly payments into an account paying 13% per 
annum compounded monthly, starting immediately. How much will she pay 
each month?

5. Lebogang deposits R5 000 into an account paying 14% per annum 
compounded half-yearly. Six months later, she deposits R400 into the account. 
Six months after this, she deposits a further R400 into the account. She then 
continues to make half-yearly deposits of R400 into the account for a further 
nine years. Calculate the value of her savings at the end of the savings period.

Lesson 

Example 4

R5 000 is invested each month, starting in one month’s time, into an account 
paying 18% p.a. compounded monthly. How long will it take to accumulate 
R300 000?

for effective monthly rate:   0,18
 _ 12   = 0,015

300 000 =   5 000 [(1,015)n – 1] 
  __ 0,015  

∴   300 000 × 0,015
 __ 5 000   = (1,015)n – 1

∴   300 000 × 0,015
 __ 5 000   + 1 = (1,015)n

∴ (1,015)n = 1,9

n =   log (1,9)
 __ log (1,015)  

n = 43,11038966

It will take 43 months (3 years 7 months) to accumulate R300 000. 
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Example 5

Andrew decides to start saving money. One month after opening the account, he 
invests R2 500 per month into an account paying 11% per annum compounded 
monthly. At the beginning of the second year, the interest rate changes to 12% per 
annum compounded monthly. He takes advantage of this opportunity to make his 
money grow and increases his monthly payment to R3 500. The revised payments 
start one month after the interest rate changed. How much money will he have 
saved by the end of the second year?

 F =   
2 500 [  (1 +   0,11

 _ 12  )  12
  – 1] 
  ___ 

 (  0,11
 _ 12  )   ·(1,01)12 +   3 500 [(1,01)12 – 1] 

  __ 0,01  

 ∴ F = R79 951

Activity 2
1. R500 is invested each month, starting in one month’s time, into an account 

paying 15% p.a. compounded monthly. How long will it take to accumulate 
R10 000?

2. R2 000 is deposited into a savings account. Six months later, a further R2 000 
is deposited into the account. Thereafter, amounts of R2 000 are deposited 
every six months into the savings account. The interest rate for the savings 
account is 16% p.a. compounded semi-annually. How long will it take to 
accumulate R100 000?

3. Neeran opens a savings account and immediately deposits R1 000 into the 
account. He continues to make monthly payments of R1 000 into the account 
for a period of three years. The interest rate for the first year is 12% per 
annum compounded monthly. Thereafter, the interest rate changes to 15% per 
annum compounded monthly for the next two years. Calculate the value of his 
investment at the end of the savings period. 

Derivation of the Future Value Annuity Formula

F = x + x(1 + i)1 + x(1 + i)2 + x(1 + i)3 + … + x(1 + i)n – 1 (geometric series)

F =   a(rn – 1)
 _ r – 1   where r ≠ 1

F =   x [(1 + i)n – 1] 
 __ (1 + i) – 1  

∴ F =   x [(1 + i)n – 1] 
 __ i  
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