Australia’s population in the future.
Checkpoints

Activity 1: Modeling population change due to Natural Increase.

Part B — Entering a function.
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@Part C — Setting a View Window.
Starting from the Default view window (shown left),

e Setthe xmin as O [EXg, xmax as 16 [EXg and a scale of 1 [Exg.
e Arrow up @ or down (¥ to move between rows.

e Set the ymin as 0, the ymax as 150 and a scale of 10.

] View Window <] 1 View Window ]
E Memory ®20 O30 E Memory ®20 O30
Ox-log Ow-log Ox-log Ow-log
xrnin - xrnin -8
max = F.7 max =16
scale: 1 _— scale: |
dot 8.1 dot - @.18389618359
rmin HEc -] »min -l
max 3.8 max = 158
scale - 1 scale: 18
[ @K ] [Eancel] [Default] I [ oK ] [Cancel] [Default] I

% Part D — Drawing a graph
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Part E — Tracing to obtain function values

Tapping [} then or tapping Analysis : Trace starts the tracing process,

which always starts in the middle of the graph (horizontally speaking).
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Arrowing left (® and right ® will get you to x=0 and x=1k
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To get to x=10 you just need to type (A1)(0) while in Trace
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Answers.
1. a. In 1990 Natural Increase caused Australia’s population to grow by 145 000
according to the model for N.
b. In 2000 Natural Increase caused Australia’s population to grow by 119 550
according to the model for N (to 5 significant figures).
c. In 2006 Natural Increase caused Australia’s population to grow by 111 850

according to the model for N (to 5 significant figures).
2. Natural Increase has caused Australia’s population to grow in the years from

1990 to 2006, but in each successive year it has caused the population to

grow by less than the growth of the previous year, according to our model.

Activity 2: Modeling population change due to Net Overseas Migration.

Deselecting a function.
@By tapping the ticked/unticked box a function can be deselected and reselected.

Only selected functions are drawn.
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Answers.
1. The View Window will need to be changed to include the years up to 2020
(x=30) as well as N values of up to at least N=270. A set of View Window

settings are shown below. Tap 0K and then to draw the graph.

2. Using Trace, and entering the x values required, the following information can

be obtained
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From this we can see that,

a. In 1990 Australia’s population change due to Net Overseas Migration was
30 000 individuals, according to the model.

b. In 2000 Australia’s population change due to Net Overseas Migration was
110 000 individuals, according to the model.

c. In 2006 Australia’s population change due to Net Overseas Migration was
158 000 individuals, according to the model.

d. In 2020 Australia’s population change due to Net Overseas Migration will be

270 000 individuals, according to the model.

3. Over this period Net Overseas Migration has made an ever-increasing

contribution to Australia’s population growth, according to the model.
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Activity 3: Representing total population change. M# _Edit Zoom Analysiz 4 DI

Answers.

1. By reselecting and drawing we get Evl=)aa+q5.,92%
y 9 9 9 Ewi=g. x+320
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| o L

2. The year when N and M intersect can be found using

pOoooono

Trace. When using Trace with two or more graphs
drawn the @ and (@ keys (or screen icons) allow

you to move from one function to another.
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Note: If you wish to take advantage of the full size graph (as above) you

. . . . Resiz
need to reset the view window after resizing using Heg.

The time of intersection can also be found by using the

Intersect command, part of the G-Solve menu. This, |Srestl [Sheey L3
: Evl=1ga+q5.6) Min
and other useful commands, can be obtained by Ey2=8.x+38 | 2%
- . . Eig g w-Intercept
tapping Analysis : G-Solve and choosing oo o L"ltceaﬁsm
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This confirms that the models predict that N and M will 1—_____+4
intersect near the time X =11, corresponding to the

Intersect
frc=10. 998282wuc=117, 98625

W1=1B6+45- 8,92 %
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year 2001.

3. This result means that, in 2001, Natural Increase and Net Overseas Migration
made equal contributions to Australia’s population increase. After that time
Net Overseas Migration makes a greater contribution to Australia’s population

growth than Natural Increase, according to our model.
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Activity 4: Modeling total population change
Answers.
1. Using the idea that
Total Population Change = Natural Increase + Net Overseas Migration
we can define a model for Australia’s Total Population Change T (in thousands
per year) as the function
T=N+M
which, in terms of X, can be written as

T =100+45x%(0.92)* +8x+30 where X represents time, in years since 1990.

2. Either version of the model for Total Population

¥ Edit Zoom Analvsiz # IEII
Change can be graphed as shown.
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To enter the first version, y needs to be obtained from g?;ﬂaams-a.gzx-*[ 1 I
Wa:
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the abc keyboard (not the @ key), as it is the name E;S:E
W
of a function. r—
4 b

The second version can be easily ‘entered’ by
[ro=2H. 25974 wuc=3AR. 3572 )

highlighting the first expression required, then tapping

Deg Real ]

on it and ‘dragging’ it into y4, then entering the (®

and repeating the procedure for the second expression.

3. The year in which T will exceed 300, according to our model can be found,

using Trace, to be 2010.

4. In 2010 Net Overseas Migration is predicted by our model to be 191 900,
roughly 64% of Australia’s Total Population Change.

Copyright 2007 Harradine and Lupton Page 5 of 5



