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FINANCIAL MATHEMATICS (1)
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.

•

Overview
In this lesson you will learn about:

Calculating the value of n in the formulae for compound interest and reducing 
balance depreciation, by using logarithms.

Lesson 
Calculate the value of n in the Financial Mathematics formulae

Before discussing the examples in this lesson, it is essential that you first revise 
simple and compound interest as well as linear and reducing balance depreciation 
(grade 11). It will also be necessary to first study the lessons on logarithms.

In this lesson, you will be required to make use of the following formulae from 
earlier years:

A = P(1 + in)

A = P(1 + i)n

A = P(1 – in)

A = P(1 – i)n

Example 1

(a)  Mpho invests R3 000 in an account paying 8% per annum compounded 
annually. How long will it take for the investment to double?

 A = P(1 + i)n

 6 000 = 3 000(1 + 0,08)n

 ∴ 6 000 = 3 000(1,08)n

 ∴ 2 = (1,08)n

 ∴ (1,08)n = 2

 ∴ n =   log 2
 _ log (1,08)    (using def: ax = n → x =   log n

 _ log a  

 ∴ n = 9,006468342

The investment will take approximately 9 years to double at an interest rate of 8% 
per annum compounded annually.

(b) Suppose that the interest rate for Mpho’s investment was 8% per annum 
compounded quarterly. How long will it then take for the investment to 
double in this case?

 Interest will now be calculated four times per year. This means that the quoted 
nominal annual rate of 8% must be divided by 4. 

 The number of quarters in 1 year is 4. 
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 The number of quarters in 2 years is 2 × 4 quarters = 8 quarters. 

 The number of quarters in 3 years is 3 × 4 quarters = 12 quarters. 

 Therefore, the number of quarters in n years is n × 4 quarters = 4n

 A = P  (1 +   i _ 4  )  4n  (divide i by 4 and multiply n by 4)

 6 000 = 3 000  (1 +   0,08
 _ 4  )  4n

 

 ∴ 6 000 = 3 000(1,02)4n

 ∴ 2 = (1,02)4n

 ∴ (1,02)4n = 2

 ∴ log (1,02)4n = log 2

 ∴ 4n log (1,02) = log 2

 ∴ 4n =   log 2
 _ log (1,02)  

 ∴ 4n = 35,00278878 (Thus 35 quarters)

 ∴ n = 8,750697195

The investment will take approximately 8 years and 9 months to double at an 
interest rate of 8% per annum compounded quarterly.

Activity 1
1. Alicia deposits R9 000 in a savings account. Calculate how long it will take 

her to double her money if the interest rate is:

 (a) 6% per annum compounded annually.

 (b) 6% per annum compounded quarterly.

 (c) 6% per annum compounded half-yearly.

 (d) 6% per annum compounded monthly.

 (e) 6% per annum simple interest.

2. Find the time taken for a certain sum of money to double if the interest rate is 
11,2% per annum compounded semi-annually.

3. Sandra opens an account at Dynamic Fashions International and spends 
R5 000. The interest rate charged is 24% per annum compounded monthly. 
How long will it take her to owe the company R8 000, if she makes no prior 
repayments on the account?

4. Determine how many years it will take an investment of R2 000 to earn 
R1 920 in interest, if the investment was made at an interest rate of 13% per 
annum compounded monthly.

Lesson 

Example 2

A motor vehicle costing R150 000 depreciated at a rate of 9% per annum on the 
reducing balance method. Calculate how long it took for the car to depreciate to a 
value of R60 000 under these conditions.

 A = P(1 – i)n

Remember: We want 
the effective rate 
per period, so we 
divide by 4 to get a 
quarterly rate.

Remember: We want 
the effective rate 
per period, so we 
divide by 4 to get a 
quarterly rate.
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 ∴ 60 000 = 150 000(1 – 0,09)n

 ∴ 60 000 = 150 000(0,91)n

 ∴   60 000
 _ 150 000   = (0,91)n

 ∴ 0,4 = (0,91)n

 ∴ (0,91)n = 0,4

 ∴ log (0,91)n = log (0,4)

 ∴ n log (0,91) = log (0,4)

 ∴ n =   log (0,4)
 _ log (0,91)  

 ∴ n = 9,7156625

It will take approximately 9 years 8 months to depreciate to R60 000.

Example 3

Suppose that the depreciation rate in the previous example was 9% per annum 
calculated monthly. How long would it have then taken for the car to depreciate to 
a value of R60 000 under these conditions?

 A = P  (1 –   0,09
 _ 12  )  12n

 

 ∴ 60 000 = 150 000(1 – 0,0075)12n

 ∴ 60 000 = 150 000(0,9925)12n

 ∴   60 000
 _ 150 000   = (0,9925)12n 

 ∴ 0,4 = (0,9925)12n 

 ∴ (0,9925)12n = 0,4

 ∴ 12n =   log (0,4)
 __ log (0,9925)  

 ∴ 12n = 121,7133774

 ∴ n = 10,14278145

It will take approximately 10 years 2 months to depreciate to R60 000.

Activity 2
1. The computers in a school’s computer centre originally cost R70 000. The 

computers were sold for R30 000 a few years later. Calculate how long it took 
the computers to depreciate to R30 000 if the rate of depreciation was:

(a) 12% per annum reducing balance depreciation.

(b) 12% per annum reducing balance depreciation, but calculated on a  
quarterly basis.

(c) 12% per annum linear depreciation.

2.  A DVD player costing R6 000 depreciates at 9% per annum on the reducing   
balance scale to R4 872,10 over a period of time. What will the value of the 
DVD player be over the same time period, if depreciation took place on a 
straight-line basis at 9% per annum?
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