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7. Investigating models 

1. Mathematics can help with modelling, to understand the world better and to make predictions. 

For example, the population of Australia was estimated by the Australian Bureau of Statistics 

(ABS) on 17 September 2015 to be 23 899 701. The annual population growth rate of Australia was 

reported by ABS to be 1.4% in December 2014.  

Use your calculator to estimate the population of Australia at future times, such as in September 

2016 or in 2050, near the middle of the 21
st
 century, making reasonable assumptions about the 

annual growth rate. When would you expect the Australian population to reach 36 million? Try to 

be efficient in making the estimates. Compare your methods with others. 

              

              

2. A rule of thumb (called The Rule of 72) for compounding growth at r% per annum is that a 

quantity will double after about 72/r years. Investigate how well this rule works. 

3. One approach to modelling involves predicting from known historical data (assuming they are a 

reliable guide to the future). Here are the ABS population figures from the early 20th century. 

Year 1900 1910 1920 1930 1940 1950 1960 

Population 3 765 339 4 425 083 5 411 297 6 500 751 7 077 586 8 307 481 10 391 920 

 

Enter these data into the calculator. Enter Statistics mode and start by choosing a linear model  

y = a + bx with 2, entering data list-wise, followed each time by =. 

   

After entering data, tap C and then T to extract statistics or change the type of model used. The 

regression statistics will be most helpful, allowing various models to be fitted and predictions made. 

To make a prediction for x or y, enter the value first and then enter the relevant estimator via the 

Regression menu (TR and then 4).  

   

To change models start with T1. The data above came from the exponential model, y = ab
x
. 

Discuss with others how your conclusions to questions in Activity 1 would differ if you were doing 

this exercise in the 1960s. E.g., what population would you have predicted for Australia today? 

              

              

              

Obtain the data from the Internet and examine some population models for your own country. 


