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TOPIC 1: FINANCE, GROWTH AND DECAY 
Outcomes: At the end of the session learners/ teachers must be able to: 

 Use the simple and compound growth formulae to solve problems 

 Use the simple and compound decay formulae to solve problems 

 Understand the effect of different periods of  compound growth and decay, including nominal and 

effective interest rates 

 Solve problems involving present value and future value annuities 

 Make use of logarithms to calculate n, the time period in the compound growth and decay 

equations 

 Critically analyse investment and loan options and make informed decisions as to best option(s) 

 

 Important terminology and /or notes  

Simple Growth 
Formula: (1 . )A P n i    

 

A   = The final amount 

P   = The initial amount 

n   = number of years / period 

i   =  interest rate in decimals 

 

Compound Growth 

Formula: (1 )nA P i   

 
A   = The final amount 

P   = The initial amount 

n   = number of years / period 

i   =  interest rate in decimals 

 

Simple Decay (Straight line depreciation) 

 
 

Formula: (1 . )A P n i   

 

A   = The final amount 

P   = The initial amount 

n   = number of years / period 

i   =  interest rate in decimals  

 

N.B the initial amount is bigger than the final amount 
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Compound Decay (reducing balance depreciation) 

 
 

Formula: (1 )nA P i   

 

A   = The final amount 

P   = The initial amount 

n   = number of years / period 

i   =  interest rate in decimals  

 

N.B the initial amount is bigger than the final amount 

 

Effect of different periods of compound growth(and Decay) 
 

 Annually: interest is caluculated and added once in a year 

 Semi-annually (half yearly): interest is calculated and added twice in year (every six 

months) 

o Divide i   by 2 and multiply n   by 2 

 Quarterly: interest is calculated and added 4 times in a year (every 3 months) 

o Divide i  by 4 and multiply n  by 4 

 Monthly: interest is calculated and added 12 times in a year (every month) 

o Divide i  by 12 and multiply n  by 12 

 

Inflation 
 

N.B inflation is always calculated using compound growth formula. 

 

Timelines 
Timeline is a useful tool to use more especially when there are deposits or withdrawals made. It 

is also useful when there are changes in interest rates. 

 

 Below is an example that illustrates the use of a timeline to calculate the final amount: 

1. A deposit of R15000 is invested at 12% p.a. compounded quarterly. Two years later 

another deposit of R7000 is invested. The total period for the investment is 8 years. 

Calculate the accumulated amount after 8 years. 

 

 

Final Amount = 

2 4 6 4
0.12 0.12

15000 1 7000 1 52855.80
4 4

R
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Nominal and Effective nterest rates 

 
Nominal Interest 

The interest rate quoted and compounding periods are different: 

e.g. 10% p.a. compunded quarterly 

 

 

Effective interest  rate 

The interest rate quoted and compounding periods are the same: 

e.g. 10% p.a. compunded annually 

       5% per month compounded monthly 

 

Formula to convert from nominal interest rate to effective annual interest rate (and vice 

versa) 
 

1 1
m

nom
eff

i
i

m

 
 
 

     

effi  = effective annual interest rate 

nomi  = nominal interest rate 

m  = number of compounding periods 

 

 

Solving for n   

 
 

N.B 

 Always round up 

 

2,3456 years = 2 years 5 months  

How to get 5 months: [2,3456 2] 12 5months     
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Future Value annuty 
 

Formula: 
 1 1

n
x i

F
i

 
 
 
 

            (Proof of the formula is available in your 

textbook) 
 Future value

 fixed regular payments

 number of payments

 interest rate in decimals

F

x

n

i









  

 
When there is “ x  “ immediate payment made and the last payment is made at the end 

of the period: 
 

Use the following formula: 
 

1
1 1

n
x i

F
i

 
 
 
 

  

 
When there is an immediate payment made of an amount that is not x  , say t  , and the 

last payment is made at the end of the period: 
 

Use the following formula: 
 

(1 )

1 1
n

n

t i

x i
F

i

 
 
  

 
  

When payments are made at the beginning of each period or when payments are 
made at the end of each period and the last payment is made, for an example 1 month 
before the end of the period if interest is compounded monthly: 
 

Use the following formula: 
 

(1 )

1 1
n

n

i

x i
F

i

 
 
   

 
  

 
Sinking Fund 
 
Sinking fund is an amount that is invested to replace something (e.g. Vehicle, 
machenry) in future. We use future value annuity to save money in regular intervals for 
the money to be used in future. 
 
N.B Sinking fund = New price after inflation    Book value 
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Present Value annuty 
 

 

Formula: 
 1 1

n
x i

P
i

 
 

 


          (Proof of the formula is available in your 

textbook) 
 Present value (loan amount)

 fixed regular payments

 number of payments

 interest rate in decimals

P

x

n

i









  

 
 
Interest paid 
 
Interest amount paid = All payments made   loan amount 
 
Balance on the loan 
 

Balance = 
(1 ) 1

(1 )

n
n

x i
P i

i

                 where P is the loan amount 

 
 
 

Guidline to solving problems 
 
 

1. Read the question more than once, at least three times, before answering.  

2.  Know the formula for converting between effective interest and nominal interest 

rate by heart as it is not given in the information sheet. 

3. Only round off the final answer. 
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Worked example(s) 

 

 
1. (Compound growth) 

 
 
Solution 

 
 
 

2. (Compound growth and timelines) 
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Solutions 

 
 

3. (Compound decay / deucing balance depreciation) 

 
Solution 

 
 

 
4. (Nominal and effective interest rates) 

 
Solution 
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5.  (Solving for n in compound decay/growth) 

 
Solution 

 
 
6. (Future value annuity) 

 
Solution 
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7. (Present Value annuity) 

 
Solution 
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ACTIVITIES 

 

 

 

 
 

 

 

2

2

2

2

2

1

1

1

1

QUESTION 

David deposits R65 000 into a savings account paying 15% per annum compounded 

monthly. He wants to buy a car in three years’ time.

.1 Convert the nominal rate of 15% per annum compounded monthly 

to the equivalent effective rate (annual).                                                              

.2 Calculate how much money will be available to him in three years’ time.              

.3 If he makes a further deposit of R10 000 into the account one year after his 

first deposit of R65 000, how much money will he have then saved in 

three years’ time.                                                              

QUESTION 

.1 Calculate the original price of a laptop if its depreciated value after 7 years is 

R3200 and the rate of depreciation was 12% per annum based on the linear 

depreciation method.

.2 On the 1st January 2010, Kevin deposited Rx into a savings account. On the 1st

January 2014, he deposited the same amount, Rx, into the account. On the 1st

January 2015, he withdrew R10 000 from the account. On the 1st January 2016, he 

deposited Rx into the account. On this same day, after his deposit of Rx, the 

accumulated value of his savings was R250 000. The interest received was 6% per 

annum compounded quarterly. 

.2.1 Draw a timeline to represent the above situation.                            

  

.2.2 Calculate the value of x.                          
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QUESTION 16

Your school buys computer at a cost of R450 000. Computers depreciate at 20% per annum on 

the reducing balance method.                          

16.1 Calculate the scrap value of the computers after 5 years.                                           (2)

16.2 Computer appreciates at 12% per annum. Calculate the replacement

cost of the computers after 5 years.                                           (2)

16.3 The school sets up a sinking fund to make provision for the purchase 

of new computers after 5 years. The interest rate is 13% per annum compounded 

monthly. If the old computers are sold at scrap value, 

calculate the monthly instalment. The first instalment is made immediately.                  (3)

9

QUESTION 17

17.1 Mark buys a property for R1 500 000. After paying a deposit, he takes out a loan 

for the remaining amount of R1 275 000, at an interest rate of 9,2% per annum, 

compounded monthly over a period of 20 years. The monthly instalment on the 

loan is R11 636,02. The first repayment is made one month after the granting of the 

loan.              

Calculate the outstanding balance of the loan after 7 years.                       

17.2 After 7 years, due to financial difficulty, Mark misses 5 consecutive payments.

Thereafter, he continues making monthly payments into the loan account until the 

end of the 20-year period. 

Calculate the value of the new monthly instalment to settle the loan.                  
            

QUESTION 18

18.1 Calculate the original price of an iPad if the depreciated value after 5 years is

R3 488,45. The rate of depreciation is 13% per annum based on the reducing

balance method.     

18.2 A man invests a certain amount of money into an account. Interest is 12% per 

annum compounded monthly for the first two years and 14% per annum compounded

quarterly for the remaining time. Five years after the initial investment, he

needs to withdraw R10 000 to do some renovations on his house. Seven years

after the initial investment, he had R80 312,55. Calculate the amount of money

he invested initially.     

18.3 Determine how many years it would take for the value of a car to depreciate to 

50% of its original value, if the rate of depreciation, based on the reducing-

balance method, is 8% per annum.                                                                        

  



QUESTION 19

19.1 Jeremy took out a home loan for R500 000 at an interest rate of 12% per annum,

compounded monthly. He plans to repay this loan over 20 years and his first 

payment is made one month after the loan is granted.

19.1.1 Calculate the value of Jeremy's monthly instalment.                                            

19.1.2 Calculate Jeremy’s balance outstanding after his 10th payment.             

19.1.3 Mary took out a loan for the same amount and at the same interest rate

as Jeremy. Mary decided to pay R6 000 at the end of every month.

Calculate how many months it took for Mary to settle the loan.                          

19.1.4 Who pays more interest, Jeremy or Mary? Justify your answer.                          

19.2 A vehicle is bought at the beginning of the month. It is to be replaced at the end of 4 

years from the time of purchase. This vehicle will be used as a trade-in. The cost of a 

new vehicle is estimated to be R614 490,66. A sinking fund is created to cover the 

replacement cost of this vehicle. Monthly payments will be made at the end of each 

month. The first payment will be made on the day of purchase of the vehicle and the 

last payment will be made at the end of the four-year period. The sinking fund earns 

interest at a rate of 6,2% per annum compounded monthly. 

Calculate the monthly payment to the fund.                    

QUESTION 20

20.1 A man buys a new car for R210 000. How long will it take for this car 

to depreciate to R150 000 at the rate of 16,5% per annum calculated on 

a reducing-balance. Give your answer to the nearest year.                                     

20.2 A company starts to invest money into a sinking fund to have R350 000 

available in five years’ time to purchase new computers. The first payment is 

made immediately and future payments are made every six months from the 

first payment. If the interest is 12% per annum compounded semi-annually, 

determine the value of each payment.                    

20.3 Lionel buys a small house on auction for R450 000. He pays a deposit of 

10% and takes out a bank loan for the balance. 

20.3.1 Calculate the value of the loan.                                  

20.3.2 Lionel pays back the loan by means of equal monthly payments over 

a period of 20 years. The first repayment is made one month after the 

granting of the loan. Interest is calculated at 8% per annum compounded 

monthly. Calculate the value of his monthly repayment.                    

20.3.3 Lionel inherits money and is keen to settle the loan after 17 years. 

Calculate the outstanding balance on the loan if his last payment is 

made at the end of the 17th year.                   



PAST PAPERS
[1 ]

Mathematics/P1 6 DBE/2014
NSC – Grade 12 Exemplar 

QUESTION 7

Siphokazi bought a house. She paid a deposit of R102 000, which is equivalent to 12% of the 
selling price of the house. She obtained a loan from the bank to pay the balance of the selling 
price. The bank charges her interest of 9% per annum, compounded monthly.

7.1 Determine the selling price of the house. (1)

7.2 The period of the loan is 20 years and she starts repaying the loan one month after it 
was granted. Calculate her monthly instalment. (4)

7.3 How much interest will she pay over the period of 20 years? Round your answer 
correct to the nearest rand. (2)

7.4 Calculate the balance of her loan immediately after her 85th instalment. (3)

7.5 She experienced financial difficulties after the 85th instalment and did not pay any 
instalments for 4 months (that is months 86 to 89). Calculate how much Siphokazi
owes on her bond at the end of the 89th month. (2)

7.6 She decides to increase her payments to R8 500 per month from the end of the 90th

month. How many months will it take to repay her bond after the new payment of        
R8 500 per month?

(4)
[16]



Mathematics/P1 6    DBE/2019
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QUESTION 6

6.1 Sandile bought a car for R180 000. The value of the car depreciated at 15% per 

annum according to the reducing-balance method. The book value of Sandile's car is 

currently R79 866,96.

6.1.1 How many years ago did Sandile buy the car? (3)

6.1.2 At exactly the same time that Sandile bought the car, Anil deposited      

R49 000 into a savings account at an interest rate of 10% p.a., 

compounded quarterly. Has Anil accumulated enough money in his 

savings account to buy Sandile's car now? (3)

6.2 Exactly 10 months ago, a bank granted Jane a loan of R800 000 at an interest rate of 

10,25% p.a., compounded monthly.  

The bank stipulated that the loan: 

 Must be repaid over 20 years 

 Must be repaid by means of monthly repayments of R7 853,15, starting one 

month after the loan was granted  

6.2.1 How much did Jane owe immediately after making her 6th repayment? (4)

6.2.2 Due to financial difficulties, Jane missed the 7th, 8th and 9th payments.      

She was able to make payments from the end of the 10th month onwards.  

Calculate Jane's increased monthly payment in order to settle the loan in 

the original 20 years.     (5)

[15]
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ANNEXURE A: EXAMINATION GUIDELINE 

 Weighting of cognitive levels 
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 Elaboration of content: Finance, Growth and Decay 
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ANNEXURE B: INFORMATION SHEET 
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Outcomes reached 

 YES NO 

 Use the simple and compound growth formulae to solve problems   

 Use the simple and compound decay formulae to solve problems   

 Understand the effect of different periods of  compound growth and 

decay, including nominal and effective interest rates 

  

 Solve problems involving present value and future value annuities   

 Make use of logarithms to calculate n, the time period in the 

compound growth and decay equations 

  

 Critically analyse investment and loan options and make informed 

decisions as to best option(s) 

  

 


