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50 Chapter 1 Computation and fi nancial mathematics

   1J   The PAYG income tax system 

  It has been said that there are only two sure things in life: death and taxes! The Australian Taxation 

Offi ce (ATO) collects taxes on behalf of the government to pay for education, hospitals, roads, 

railways, airports and services such as the police and fi re brigades. 

 In Australia, the fi nancial year runs from 1 July to   30   June the following year. People engaged in 

paid employment are normally paid weekly or fortnightly. Most of them pay some income tax every 

time they are paid for their work. This is known as the Pay-As-You-Go (PAYG) system. 

 At the end of the fi nancial year (  30   June), workers complete an income tax return to determine if 

they have paid the correct amount of income tax during the year. If they have paid too much, they will 

receive a tax refund. If they have not paid enough, they will be required to pay more tax. 

 The tax system is very complex. Tax laws change frequently. This section covers the main aspects only.   

  Let’s start: The ATO website 

 The ATO website has some income tax calculators. Use one to fi nd out how much income tax you would 

need to pay if your taxable income is:  

•     $5200   per annum (  $100   per week)  

•     $10 400   per annum (  $200   per week)  

•     $15 600   per annum (  $300   per week)  

•     $20 800   per annum (  $400   per week)  

•     $26 000   per annum (  $500   per week)   

 Does a person earning   $1000   per week pay twice as much tax as a person earning   $500   per week? 

 Does a person earning   $2000   per week pay twice as much tax as a person earning   $1000   per week?       
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s  The PAYG tax system can be illustrated as follows: 

 

You
(the employee and

tax payer)

U

The boss
(your employer)

B
(The Australian 

Taxation
Office or ATO)

T
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511J The PAYG income tax system
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s  ■   U works for and gets paid by B every week, fortnight or month.  

 ■   B calculates the tax that U should pay for the amount earned by U.  

 ■   B sends that tax to T every time U gets paid.  

 ■   T passes the income tax to the Federal Government.  

 ■   On 30 June, B gives U a  payment summary  to confi rm the amount of tax that has been paid to 

T on behalf of U.  

 ■   Between 1 July and 31 October, U completes a  tax return  and sends it to T. Some people pay a 

registered tax agent to do this return for them.  

 ■   On this tax return, U lists the following:  

•    all  forms of income, including interest from investments.  

•   legitimate tax deductions shown on receipts and invoices, such as work-related expenses 

and donations.    

 ■    Taxable income  is calculated using the formula: 

  Taxable income = gross income − tax deductions    

 ■   The ATO website includes tables and calculators, such as the following:  

 Taxable income   Tax on this income  

   0–$18 200    Nil 

   $18 201–$37 000      19c   for each   $1   over   $18 200   

   $37 001–$87 000      $3 572   plus   32.5c   for each   $1   over   $37 000   

   $87 001–$180 000      $19 822   plus   37c   for each   $1   over   $87 000   

   $180 001   and over     $54 232   plus   45c   for each   $1   over   $180 000    

 This table can be used to calculate the amount of tax U  should have  paid (the  tax payable ), as 

opposed to the tax U  did  pay during the year (the  tax withheld) . Each row in the table is called 

a tax bracket.  

 ■   U may also need to pay the Medicare levy. This is a scheme in which all Australian taxpayers 

share in the cost of running the medical system. In the 2017–2018 fi nancial year, it was   2%   of 

taxable income.  

 ■   It is possible that U may have paid too much tax during the year and will receive a 

 tax refund .  

 ■   It is also possible that U may have paid too little tax and will receive a letter from T asking for 

the  tax liability  to be paid.   
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52 Chapter 1 Computation and fi nancial mathematics

  Example   30    Calculating tax   

   During the 2017–18 fi nancial year, Richard earned   $1050   per week (  $54 600   per annum) from his 

employer and other sources such as interest on investments. He has receipts for   $375   for work-related 

expenses and donations.   

a    Calculate Richard’s taxable income.   

b    Use this tax table to calculate Richard’s tax payable.  

 Taxable income   Tax on this income  

   0–$18 200    Nil 

   $18 201–$37 000      19c   for each   $1   over   $18 200   

   $37 001–$87 000      $3 572   plus   32.5c   for each   $1   over   $37 000   

   $87 001–$180 000      $19 822   plus   37c   for each   $1   over   $87 000   

   $180 001   and over     $54 232   plus   45c   for each   $1   over   $180 000    

 Source: ATO website   

c    Richard also needs to pay the Medicare levy of   2%   of his taxable income. How much is the 

Medicare levy?   

d    Add the tax payable and the Medicare levy.   

e    Express the total tax in part d as a percentage of Richard’s taxable income.   

f    During the fi nancial year, Richard’s employer sent a total of   $7797   in tax to the ATO. Has Richard 

paid too much tax, or not enough? Calculate his refund or liability.       

 SOLUTION   EXPLANATION  

a      Gross income = $54 600   

   Deductions = $375   

   Taxable income = $54 225     

    

Taxable income = gross income − deductions    

b    Tax payable: 

   

$3572 + 0.325 × ($54 225 − $37 000) = $9170.13

     

  Richard is in the middle tax bracket in the 

table, in which it says: 

   $3572   plus   32.5c   for each   $1   over   $37 000   

 Note:   32.5   cents is   $0.325  .  

c      
2

100
× $54 225 = $1084.50       Medicare levy is   2%   of the taxable income  

d      $9170.13 + $1084.50 = $10 254.63       This is the total amount of tax that Richard 

should have paid.  

e      
10 254.63

54 225
× 100% = 18.9%   (to   1   d.p.)     This implies that Richard paid approximately 

  18.9%   tax on every dollar. This is sometimes 

read as ‘  18.9   cents in the dollar’.  

f    Richard paid   $7797   in tax during the year. 

 He should have paid   $10254.63  . 

 Richard has not paid enough tax. 

 He needs to pay another   $2457.63   in tax.   

 This is known as a shortfall or a liability. He 

will receive a letter from the ATO requesting 

payment. 
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531J The PAYG income tax system

  Exercise   1J  
 UNDERSTANDING AND FLUENCY 

 The questions in this exercise relate to the tax table given in Example 30, unless stated otherwise.  

1    Complete this statement: 

  Taxable income = _________ income minus ________________________.     

2    Is the following statement true or false? 

 The highest income earners in Australia pay   45   cents tax for every dollar they earn.   

3    In the 2017–18 fi nancial year, Greg paid no income tax. What could his taxable income have been?   

4    Ann’s taxable income was   $87 000  , which puts her at the very top of the middle tax bracket in the 

tax table. Ben’s taxable income was   $87 001  , which puts him in a higher tax bracket. 

 Ignoring the Medicare levy, how much more tax does Ben pay than Ann?   

5      Use the tax table to calculate the income tax payable on these taxable incomes.   

a      $30 000     b      $60 000     c      $150 000     d      $200 000       

6       a    Use the tax table to complete this table (ignoring the Medicare levy).  

 Taxable income    $0      $18 200      $37 000      $87 000      $180 000      $200 000   

  Tax payable                          

b    Copy this set of axes, plot the points, then join the dots with straight line segments. 

 

60 000

50 000

40 000

30 000

20 000

10 000

0 50 000 100 000
Taxable income ($)

T
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ay
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 (
$)

150 000 200 000
0

70 000      

4–8, 10–121–6, 8, 9, 11, 12 5, 8, 9, 11–13

Example 30b
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54 Chapter 1 Computation and fi nancial mathematics

7    Jim worked for three different employers. They each paid him   $15 000  . How much income tax 

should he have paid?   

8      Lee has come to the end of her fi rst 

fi nancial year as a teacher. On 30 June she 

made the notes in the table to the right 

about the fi nancial year.  

Example 30  Gross income from employer    $58 725   

 Gross income from casual job    $7500   

 Interest on investments    $75   

 Donations    $250   

 Work-related expenses    $425   

 Tax paid during the fi nancial year     $13 070    

a    Calculate Lee’s taxable income.   

b    Use the tax table to calculate Lee’s tax 

payable.   

c    Lee also needs to pay the Medicare levy 

of   2%   of her taxable income. How much is the Medicare levy?   

d    Add the tax payable and the Medicare levy.   

e    Express the total tax in part d       as a percentage of Lee’s taxable income.   

f    Has Lee paid too much tax, or not enough? Calculate her refund or liability.      

9    Brad’s Medicare levy was   $1750  . This was   2%   of his taxable income. What was his taxable 

income?   

10    Tara is saving for an overseas trip. Her taxable income is usually about   $20 000  . She estimates that 

she will need   $5000   for the trip, so she is going to do some extra work to raise the money. How 

much extra will she need to earn in order to have   $5000   after tax?   

11    When Sue used the tax table to calculate her income tax payable, it turned out to be   $22 872  . What 

was her taxable income?   

12    Explain the difference between gross income and taxable income.   

13    Explain the difference between a tax refund and a tax liability.   

 PROBLEM-SOLVING AND REASONING  

14    Josh looked at the last row of the tax table and said ‘It is unfair that people in that tax bracket pay 

  45   cents in every dollar in tax’. Explain why Josh is incorrect.   

15    Consider the tax tables for the two consecutive fi nancial years. Note that in the fi rst table, the value 

of   $6000   is often called the tax-free threshold. 

  Financial year 2011–12   

  Taxable income    Tax on this income  

    0–$6000      Nil  

    $6001–$37 000        15c   for each   $1   over   $6000    

    $37 001–$80 000        $4650   plus   30c   for each   $1   over   $37 000    

    $80 001–$180 000        $17 550   plus   37c   for each   $1   over   $80 000    

    $180 001   and over      $54 550   plus   45c   for each   $1   over   $180 000    

14, 1514, 15 15, 16
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551J The PAYG income tax system

  Financial year 2012–13   

  Taxable income    Tax on this income  

    0–$18 200      Nil  

    $18 201–$37 000        19c   for each   $1   over   $18 200    

    $37 001–$80 000        $3 572   plus   32.5c   for each   $1   over   $37 000    

    $80 001–$180 000        $17 547    plus   37c   for each   $1   over   $80 000    

    $180 001   and over      $54 547   plus   45c   for each   $1   over   $180 000    

a    There are some signifi cant changes from the fi rst year to the second. Describe three of them.   

b    The following people had the same taxable income in both years. Were they advantaged or 

disadvantaged by the changes, or not affected at all?   

i    Ali:   taxable income = $5000     

ii    Bill:   taxable income = $15 000     

iii    Col:   taxable income = $30 000     

iv    Di:   taxable income = $50 000         

16    This was the 2012–13 tax table for people who were not residents of Australia but were working in 

Australia.  

  Taxable income    Tax on this income  

    0–$80 000        32.5c   for each   $1    

    $80 001–$180 000        $26 000   plus   37c   for each   $1   over   $80 000    

    $180 001   and over      $63 000   plus   45c   for each   $1   over   $180 000    

 Compare this table to the one Question  15  for 2012–13 for Australian residents. 

 What difference would it make to the tax paid by these people in 2012–13 if they were non-

residents rather than residents?   

a    Ali:   taxable income = $5000     

b    Bill:   taxable income = $15 000     

c    Col:   taxable income = $30 000     

d    Di:   taxable income = $50 000        

 ENRICHMENT

What are legitimate tax deductions?  

17   a     Choose an occupation or career in which you are interested. Imagine that you are working 

in that job. During the year you will need to keep receipts for items you have bought that are 

legitimate work-related expenses. Do some research on the internet and write down some of the 

things that you will be able to claim as work-related expenses in your chosen occupation.   

b       i     Imagine your taxable income is   $80 000  . What is your tax payable?   

ii    You just found a receipt for a $100 donation to a registered charity. This decreases your 

taxable income by   $100  . By how much does it decrease your tax payable?        

—— 17
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56 Chapter 1 Computation and fi nancial mathematics

   1K   Simple interest 

  When paying back the amount borrowed from a bank or other fi nancial 

institution, the borrower pays interest to the lender. It’s like rent paid on the 

money borrowed. A fi nancial institution can be a lender, giving you a loan, or 

it can be a borrower, when you invest your savings with them (you effectively 

lend them your money). In either case, interest is calculated as a percentage 

of the amount borrowed. With simple interest, the percentage is calculated on 

the amount originally borrowed or invested and is paid at agreed times, such as 

once a year. 

  Let’s start: Developing the rule 

   $5000   is invested in a bank and   5%   simple interest 

is paid every year. In the table on the right, the 

amount of interest paid is shown for Year 1, the 

amount of accumulated total interest is shown for 

Years 1 and 2. 

•   Complete the table, writing an expression in the 

last cell for the accumulated total interest after 

  t    years.  

•   Now write a rule using   $P   for the initial amount, 

  t    for the number of years and   r   for the interest 

rate to fi nd the total interest earned,   $I  .                

  Stage  
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 Year  Interest paid that year 

  Accumulated total 

interest  

  0      $0        $0    

  1      5
100

× $5000 = $250        1 × $250 = $250    

  2          2 × $250 = $500    

  3          

  4          

    t            
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s   ■   The  simple interest  formula is: 

   I = PRN  , where 

   I   is the amount of  simple interest  (in   $  ) 

   P   is the  principal  amount; the money invested, borrowed or loaned (in   $  ) 

   R   is the interest rate per time period (expressed as a fraction or decimal) 

   N    is the number of time periods  

 ■   When using simple interest, the principal amount is constant and remains unchanged from one 

period to the next.  

 ■   The total amount (  $A  ) equals the principal plus interest: 

   A = P + I     
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571K Simple interest

  Example   31    Using the simple interest formula   

   Calculate the simple interest earned if the principal is   $1000  , the rate is   5%   p.a. and the time is 3 years.     

 SOLUTION   EXPLANATION  

   
 P = 1000
 R = 5% = 5 ÷ 100 = 0.05
 N = 3

   
 List the information given. 

 Convert the interest rate to a decimal. 

   
I = P × R × N
 = 1000 × 0.05 × 3
 = 150

   
 Write the formula and substitute the given values. 

   Interest = $150     Answer the question. 

  Example   32    Calculating the final balance   

   Allan and Rachel plan to invest some money for their child Kaylan. They invest   $4000   for   30   months 

in a bank that pays   4.5%   p.a. Calculate the simple interest and the amount available at the end of the 

  30   months.     

 SOLUTION   EXPLANATION  

   
 P = 4000
 R = 4.5 ÷ 100 = 0.045
 N = 30 ÷ 12 = 2.5

   
   N    is written in years since interest rate is per 

annum. 

   
I = P × R × N
 = 4000 × 0.045 × 2.5
 = 450

   
 Write the formula, substitute and evaluate. 

   Interest = $450   

   Total amount = $4000 + $450 = $4450      Total amount = principal + interest   

  Example   33    Determining the investment period   

   Remy invests   $2500   at   8%   p.a. simple interest, for a period of time, to produce   $50   interest. For how 

long did she invest the money?     

 SOLUTION   EXPLANATION  

   
 I = 50

P = 2500
R = 8 ÷ 100 = 0.08

   
 List the information. 

 Convert the interest rate to a decimal. 

   

 I = P × R × N
 50 = 2500 × 0.08 × N
 50 = 200N

 N = 50
200

 = 0.25

   

 Write the formula, substitute the known 

information and simplify. 

 Solve the remaining equation for   N   . 

   
 Time = 0.25 years

 = 0.25 × 12 months
 = 3 months

   
 Convert decimal time to months where 

appropriate. 
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58 Chapter 1 Computation and fi nancial mathematics

  Example   34    Purchasing on terms with simple interest   

   Lucy wants to buy a fridge advertised for   $1300  , but she does not have enough money at the moment. 

She signs an ‘on terms’ or ‘hire purchase’ agreement to pay a deposit of   $300   now, then   $60   per month 

for   2   years.   

a    How much will Lucy pay for this fridge?   

b    Why does it cost more than the advertised price to purchase the fridge in this manner?   

c    How much would she have saved by paying the advertised price rather than purchasing on terms?   

d    What was the annual simple interest rate, expressed as a percentage of the original amount borrowed?       

 SOLUTION   EXPLANATION  

a      $300 + $60 × 24 = $1740       She agreed to pay   $300   deposit then   $60   per month for 

2 years (24 months)  

b    She only paid   $300   deposit so she 

is effectively borrowing   $1000  . She 

is expected to re-pay the   $1000   and 

also pay some interest on that loan.   

  The ‘loan’ amount can be calculated using:‘advertised 

price’ minus ‘deposit paid’  

c      $1740 − $1300 = $440       This is the interest that she will pay on the loan of   $1000  .  

d      $440 ÷ 2 = $220   interest per year 

  
$220
$1000

 × 100% = 22%    p.a.   

 Let us assume that the interest was spread equally over the 

2 years. 

 The interest paid for one year can be compared with the 

original amount borrowed and converted to a percentage to 

show what is known as a ‘fl at’ interest rate. 

 Interest is usually  not  calculated in this way for most of the loans currently on offer. Every fortnight 

or month, the interest is calculated as a percentage of the amount you  owe , which will be less than the 

amount you  borrowed . See Example   35   for a more realistic and up-to-date view of loan repayments. 

  Example   35    Repaying a reducible interest loan   

   Rachel bought a new car for   $35 000  . She used   $5000   that she had saved and borrowed the remaining 

  $30 000  . She signed a loan agreement and agreed to pay interest at   12%   p.a., which is   1%   per month. 

She decided she could afford to repay   $800   per month.   

a    Complete the next three rows of this table, in which the interest is   1%   of the opening balance for 

each month. Round off to 2 decimal places when necessary.  

 Month 

 Opening balance

  (A)   

 Interest 

  (B )   

 Re-payment 

  (C )   

  Closing balance 

  (A + B − C )    

 1    $30 000      $300      $800      $29 500   

 2    $29 500      $295      $800      $28 995   

 3    $28 995      $289.95      $800      $28 484.95   

 4    $28 484.95      $284.85   (to   2   d.p.)    $800      $27 969.80   

 5                 

 6                 

  7                  
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591K Simple interest

b    How much has Rachel paid in instalments in these seven months?   

c    How much interest has she paid in these seven months?   

d    By how much has Rachel reduced the amount she owes on this loan?   

e    Describe what might happen if Rachel defaults on the loan by failing to make the agreed regular 

repayments on her loan.   

f    Use your calculator and the instructions in the Explanation column below to estimate the number of 

months it will take Rachel to repay this loan, if she continues to pay   $800   every month.       

 SOLUTION   EXPLANATION  

a    The value in the last cell in month   7   

is   $26 393.24     

  This is the amount Rachel still owes at the end of the 

seventh month.  

b      Instalments paid = 7 × $800 = $5600       This is easy to calculate because she is paying the same 

amount every month.  

c      Interest paid = $1993.24       This is the sum of the amounts in the interest column. 

Every month is different because the balance is getting 

smaller.  

d      $30 000 − $26 393.24 = $3606.76       The amount owed has fallen from   $30 000   to 

  $26 393.24  . She has reduced the amount owing 

by   $3606.76  .  

e    This depends on the wording of the 

contract that Rachel signed. If Rachel 

does not make the agreed minimum 

repayments every month, the lender 

may have the right to repossess the car 

and sell it for whatever they can get, 

which may be less than the amount she 

owes. Then they may force her to pay 

the remaining amount owing. 

 Repossession does not remove the 

fi nancial debt.   

  In loans such as this, there is usually a minimum 

amount that must be repaid every month. It is wise to 

pay more than the minimum, if possible, because:  

•   the loan will be repaid faster and therefore the 

amount of interest paid will be reduced  

•   there may be some months later in the loan period 

in which she does not have enough money to make 

the minimum repayment, so she may be able to 

re-draw the extra payments she has made above the 

minimum, if her loan contract allows this.    

f    It will take   48   months (4 years). 

By the end of the   47  th month 

she owes a small amount of 

approximately   $190  , so she will pay 

less than   $800   in the last month of the 

loan.   

   100% + 1% = 101%   

   101%   is   1.01   as a decimal. 

 For a scientifi c calculator, press   30000   

then       ⃞=    Then press       ⃞× 1.01 − 800     ⃞ =      ⃞ =      ⃞ =      ⃞ =      ⃞ =      ⃞ =    

etc. and watch the balance owing at the end of each 

month fall slowly at fi rst then more and more rapidly. 

The amount owing decreases at an increasing rate. 

Count the number of months it will take for the loan to 

be repaid (when the balance owing is less than zero). 
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60 Chapter 1 Computation and fi nancial mathematics

  Exercise   1K  
 UNDERSTANDING AND FLUENCY  

1    Complete the table:  

a b c d e f

  Principal      $1000        $1000        $1000        $1000        $1000        $1000    

  Interest rate      6%   pa      6%   pa      3%   pa      3%   pa      5%   pa      10%   pa  

  Years      3        6        6        12        8        16    

  Interest                          

  Total amount                          

2      $12 000   is invested at   6%   p.a. for   42   months.   

a    What is the principal amount?   

b    What is the interest rate?   

c    What is the time period in years?   

d    How much interest is earned each year?   

e    How much interest is earned after   2   years?   

f    How much interest is earned after   42   months?     

3  U se the formula   I = PRN   to fi nd the simple interest earned in these fi nancial situations. 

a    Principal   $10 000  , rate   10%   p.a., time   3   years   

b    Principal   $6000  , rate   12%   p.a., time   5   years   

c    Principal   $5200  , rate   4%   p.a., time   24   months   

d    Principal   $3500  , rate   6%   p.a., time   18   months    

4      Annie invests   $22 000   at a rate of   4%   p.a. for   27   months. Calculate the simple interest and the 

amount available at the end of   27   months.   

5    A fi nance company charges   14%   p.a. simple interest. If Lyn borrows   $2000   to be repaid over 

  2   years, calculate her total repayment.   

6      Zac invests   $3500   at   8%   p.a. simple interest, for a period of time, to produce   $210   interest. For 

how long did he invest the money?   

7    If   $4500   earns   $120   simple interest at a fl at rate of   2%   p.a., calculate the duration of the 

investment.   

8    Calculate the principal amount that earns   $500   simple interest over   3   years at a rate of   8%   p.a. 

Round to the nearest cent.    

 PROBLEM-SOLVING AND REASONING  

9    Wendy wins   $5000   during a chess tournament. She wishes to invest her winnings, and has the two 

choices given below. Which one gives her the greater total at the end of the time? 

 Choice 1:   8.5%   p.a. simple interest for   4   years 

 Choice 2:   8%   p.a. simple interest for   54   months   

2–71–6 3–8

Example 31

Example 32

Example 33

10–149–11, 13 12–15
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611K Simple interest

10    Charlotte borrows   $9000   to buy a second-hand car. The loan must be repaid over   5   years at 

  12%   p.a. simple interest. Calculate the:   

a    total amount to be repaid   

b    monthly repayment amount if the repayments are spread equally over the   5   years     

11    If   $5000   earns   $6000   simple interest in   12   years, fi nd the interest rate.   

12    An investor invests   $P   and wants to double this amount of money.   

a    How much interest must be earned to double this initial amount?   

b    What simple interest rate is required to double the initial amount in   8   years?   

c    If the simple interest rate is   5%   p.a.:   

i    how many years will it take to double the investment?   

ii    how many years will it take to triple the investment amount?   

iii    how do the investment periods in parts i and ii compare?       

13         a     Sophie borrowed   $2000   and took   3   years to repay the loan and   $900   interest. What was the per 

annum simple interest rate?   

b    If Sophie’s interest was calculated at the same rate on the balance owing, how much would she 

have owed after 6 months if she repaid   $40   per month? Give your answer to the nearest dollar.     

14      To fi nd the total amount   $T    including simple interest, the rule is   T = P(1 + RN)  .   

a    Use this rule to fi nd the total amount after   10   years if   $30 000   is invested at   7%   p.a.   

b    Use the rule to fi nd the time that it takes for an investment to grow from   $18 000   to   $22 320   

invested at   6%   p.a. simple interest.     

15    Rearrange the formula   I = PRN   to fi nd a rule for:   

a      P   in terms of   I,  R   and   N      

b      N    in terms of   I,  P   and   R     

c      R   in terms of   I,  P  and   N         

 ENRICHMENT

Property investing with ‘interest only’ loans  

16    Many investors use ‘interest only’ loans to buy shares or property. This is where the principal stays 

constant and only the interest is paid back each month. 

 Sasha buys an investment property for   $300 000   and borrows the full amount at   7%   p.a. simple 

interest. She rents out the property at   $1500   per month and it costs   $3000   per year in rates and 

other costs to keep the property.   

a    Find the amount of interest Sasha needs to pay back every month.   

b    Find Sasha’s yearly income from rent.   

c    By considering the other costs of keeping the property, calculate Sasha’s overall loss in a year.   

d    Sasha hopes that the property’s value will increase enough to cover any loss she is making. By 

what percentage of the original price will the property need to increase in value per year?      

Example 34

Example 35

–– 16
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62 Chapter 1 Computation and fi nancial mathematics

   1L   Compound interest and depreciation 

  When interest is added onto an investment 

total before the next amount of interest 

is calculated, we say that the interest 

is compounded. Interest on a   $1000   

investment at   8%   p.a. gives   $80   in the 

fi rst year and if compounded, the interest 

calculated in the second year is   8%   of 

  $1080  . This is repeated until the end of the 

investment period. Other forms of growth 
and decay work in a similar manner.   

  Let’s start: Power play 

   $10 000   is invested at   5%   compounded annually. Complete this table showing the interest paid and the 

balance (original investment plus interest) at the end of each year.  

•   What patterns can you see developing in the table?  

•   How can you use the  power  button on your calculator to help fi nd the balance at the end of each year?  

•   How would you fi nd the balance at the end of 10 years without creating a large table of values?  

•   Do you know how to build this table in a computerised spreadsheet?    

 Year  Opening balance  Interest paid this year   Closing balance  

  1      $10 000        0.05 × $10 000 = $         $     

  2      $         0.05 × $ = $         $     

  3      $         0.05 × $ = $         $     

  Stage  

   5.3#   

   5.3   

   5.3§   

   5.2   

   5.2◊   

   5.1   

    4    

   In compound interest, the balance grows faster as 
time passes.   

 K
ey

 i
d
ea

s   ■   A repeated product can be written and calculated using a power. 

   
 For example: 1.06 × 1.06 × 1.06 × 1.06 = (1.06)4

                                          0.85 × 0.85 × 0.85 = (0.85)3     

 ■    Compound interest  is interest that is added to the investment amount before the next amount 

of interest is calculated. 

 For example:   $5000   invested at   6%   compounded annually for   3   years gives 

   $5000 × 1.06 × 1.06 × 1.06 = 5000 × (1.06)3    

•     6%   compounded annually can be written as   6%   p.a.  

•   p.a. means ‘per annum’ or ‘per year’.  

•   The initial investment or loan is called the  principal .  
•     Total interest earned = final amount − principal      

 ■    Depreciation  is the reverse situation in which the value of an object decreases by a percentage 

year after year.   
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631L Compound interest and depreciation

  Example   36    Calculating a balance using compound interest   

   Find the total value of the investment if   $8000   is invested at   5%   compounded annually for   4   years.     

 SOLUTION   EXPLANATION  

   
 100% + 5% = 105%

 = 1.05
   

   
 Investment total = $8000 × (1.05)4

 = $9724.05
   

 Add   5%   to   100%   to fi nd the multiplying factor. 

 Multiplying by   (1.05)4   is the same as multiplying by 

  1.05 × 1.05 × 1.05 × 1.05  . 

 Note: on a scientifi c calculator this can also be done 

by pressing   8000□=    then  □×  1.05 □=  □=  □=  □=    

 This will show the balance at the end of every year. 

  Example   37    Finding the initial amount   

   After 6 years a loan grows to   $62 150  . If the interest was compounded annually at a rate of   9%  , fi nd the 

size of the initial loan to the nearest dollar.     

 SOLUTION   EXPLANATION  

   
100% + 9% = 109%

 = 1.09
   

   
Initial amount × (1.09)6 = $62 150

 Initial amount = $62 150 ÷ (1.09)6

 = $37 058
   

 Add   9%   to   100%   to fi nd the multiplying factor. 

 Write the equation including the fi nal total. Divide 

by   (1.09)6   to fi nd the initial amount and round as 

required. 

  Example   38    Calculating the depreciating value of a car   

   A car worth   $30 000   will depreciate by   15%   p.a. 

What will the car be worth at the end of the fi fth year?      

 SOLUTION   EXPLANATION  

   
100% − 15% = 85%

 = 0.85
   

   
Depreciated value = $30 000 × (0.85)5

 = $13 311.16 (to 2 d.p.) 
  

   

 Subtract   15%   from   100%  . 

 Multiply by   (0.85)5   for   5   years. 
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64 Chapter 1 Computation and fi nancial mathematics

  Exercise   1L  
 UNDERSTANDING AND FLUENCY  

1      $2000   is invested at   10%   compounded annually for   3   years. 

Copy and complete the table.  

  Year    Opening balance    Interest    Closing balance  

  1        a    b  

  2        c    d  

  3        e    f  

2    Find the value of the following correct to 2 decimal places.   

a      2500 × 1.03 × 1.03 × 1.03     

b      420 × 1.22 × 1.22 × 1.22 × 1.22     

c      2500 × (1.03)3     

d      420 × (1.22)4       

3    Fill in the missing numbers to describe each situation.   

a      $4000   is invested at   20%    compounded annually for   3   years. 

   $4000 × (_____ )3     

b      $15 000   is invested at   7%   compounded annually for   6   years. 

   $_______ × (1.07)  ⃞      

c      $825   is invested at   11%   compounded annually for   4   years. 

   $825 × (______)   ⃞      

d      $825   is depreciating at   11%   annually for   4   years. 

   $825 × (______)   ⃞        

4      Find the total balance of these investments with the given interest rates and time period. Assume 

interest is compounded annually in each case. Round to the nearest cent.   

a      $4000,  5%  , 10 years   

b      $6500,  8%  , 6 years   

c      $25 000,  11%  , 36 months   

d      $4000,  7%  , 60 months     

5    Barry borrows   $200 000   from a bank for   5   years and does not pay any money back until the end of 

the period. The compound interest rate is   8%   p.a. How much does he need to pay back at the end 

of the   5   years? Round to the nearest cent.   

6    Find the total percentage increase in the value of these amounts, compounded annually at the given 

rates. Round to 1 decimal place.   

a      $1000,  4% p.a   ., 5 years   

b      $20 000,  6% p.a   ., 3 years   

c      $125 000,  9% p.a   ., 10 years   

d      $500 000,  7.5% p.a   ., 4 years     

3–5, 7–91–4, 7–9 4–6, 8, 9

Example 36
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651L Compound interest and depreciation

7      After   5   years a loan grows to   $45 200  . If the interest was compounded annually at a rate of   6%   p.a., 

fi nd the size of the initial loan to the nearest dollar.   

8    Find the initial investment amount to the nearest dollar given these fi nal balances, annual interest 

rates and time periods. Assume interest is compounded annually in each case.   

a      $26 500,  4%  , 3 years   

b      $42 000,  6%  , 4 years   

c      $35 500,  3.5%  , 6 years   

d      $28 200,  4.7%  , 2 years     

9      Find the depreciated value of these assets to the nearest dollar.   

a      $2000   computer at   30%   p.a. for 4 years   

b      $50 000   car at   15%   p.a. for 5 years   

c      $50 000   car at   15%   p.a. for 10 years      

 PROBLEM-SOLVING AND REASONING  

10    Average house prices in Hobart are expected to grow by   8%   

per year for the next 5 years. What is the expected average 

value of a house in Hobart in 5 years time, to the nearest 

dollar, if it is currently valued at   $370 000  ?   

11    The population of a country town is expected to fall by   15%   per year for the next 8 years due to the 

downsizing of the iron ore mine. If the population is currently   22 540   people, what is the expected 

population in 8 years time? Round to the nearest whole number.   

12     It is proposed that the mass of a piece of 

limestone exposed to the wind and rain has 

decreased by   4.5%   per year for the last 15 years. 

Its current mass is   3.28 kg  . Find its approximate 

mass 15 years ago. Round to 2 decimal places.   

13    Charlene wants to invest   $10 000   long enough for it to grow to at least   $20 000  . The compound 

interest rate is   6%   p.a. How many whole number of years does she need to invest the money for so 

that it grows to her   $20 000   target?   

14    A forgetful person lets a personal loan balance grow from   $800   to   $1440   with a compound interest 

rate of   12.5%   p.a. Approximately how many years did the person forget about the loan?   

Example 37

Example 38

11–13, 1510, 11, 15 13–16
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66 Chapter 1 Computation and fi nancial mathematics

15    $400 is invested for 5 years under the following conditions.   

i    Simple interest at   7%   p.a.   

ii    Compound interest at   7%   p.a.   

a    Find the percentage increase in the total value of the investment using condition i.   

b    Find the percentage increase in the total value of the investment using condition ii. Round to 

2 decimal places.   

c    Explain why the total for condition  i  is less than the total for condition  ii .       

16    Find the total percentage increase in these compound interest situations to 2 decimal places.   

a      5%   p.a. for 3 years   

b      12%   p.a. for 2 years   

c      4.4%   p.a. for 5 years   

d      7.2%   p.a. for 9 years   

e      r %    for   t    years      

 ENRICHMENT

Comparing simple and compound interest  

17      $16 000   is invested for 5 years at   8%   compounded annually.   

a    Find the total interest earned over the 5 years to the nearest cent.   

b    Find the simple interest rate that would deliver the same overall interest at the end of the 

5 years. Round to 2 decimal places.     

18      $100 000   is invested for 10 years at   5.5%   compounded annually.   

a    Find the total percentage increase in the investment to 2 decimal places.   

b    Find the simple interest rate that would deliver the same overall interest at the end of the 

10 years. Round to 2 decimal places.     

19    Find the simple interest rate that is equivalent to these annual compound interest rates for the given 

periods. Round to 2 decimal places.   

a      5%   p.a. for 4 years   

b      10.5%   p.a. for 12 years 
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This graph shows the effect of the same rate of 
compound and simple interest on the increase in value 
of an investment or loan, compared over time. Simple 
interest is calculated only on the principal, so yields 
a balance that increases by the same amount every 
year, forming a straight-line graph. After the fi rst year, 
compound interest is calculated on the principal and 
what has been added by the previous years’ interest, 
so the balance increases by a greater amount each 
year. This forms an exponential graph.      

–– 17–19
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