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Information
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Two genies
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Exploring exponential graphs
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Summary of graphs

parent exponential function base b: f(x) = abx

In both cases, the graph passes through (0, a) and (1, ab).

When 0 < b < 1, the graph
y = abx has this shape:

When b > 1, the graph 
y = abx has this shape:

Can you explain why this happens?

where x is a real number, b > 0, b ≠ 1 and a ≠ 0
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Analyzing the parent function

parent exponential function: f (x) = abx

vertical asymptote:

domain:

range:

none

y = 0

roots: none

horizontal asymptote:

(–∞, ∞)

(0, ∞)

other key points: (1, ab)

y-intercept: (0, a)
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Discrete vs. continuous growth
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The world’s population

A) Write a function to model 
the growth of the town’s 
population from 1985. 
B) Estimate the population 
of the town in 2030.

In 1985, a town’s population was approximately 26,000. It has 
been growing continuously at an annual rate of 1.8%.

Continuous growth is modeled by A = A0ekt, where k is the 
growth rate and t is the time. The function modeling the 
population will therefore be in this form.
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The world’s population

B) The year 2030 is 45 years after 1985, i.e. t = 45. 

P (t) = 58,445.6

A) Continuous exponential growth is 
modeled by A = A0ekt. 

P (t) = 26000e(0.018 × 45)

The town’s population can be modeled 
by the function: 

In 1985, a town’s population was approximately 26,000. It has 
been growing continuously at an annual rate of 1.8%.

P (t) = 26000e0.018t, where P (t) is the 
population and t is the number of years 
after 1985.

= 58,446 people (to the nearest person)
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Time spent online

h = 6(1.2t)

An annual survey investigating internet usage was carried out 
on a random selection of Americans over a period of 5 years.

A) Write a function to model the 
number of hours (h) per week 
spent online t years after 2006.
B) Predict the number of hours 
spent online in 2023. Discuss 
whether this prediction is realistic.

A) The values in the table increase year-by-year by a factor of 
about 1.2, starting at 6 in 2006 (when h = 0). 

The data can therefore be modeled by the function:
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Time spent online

B) To predict the hours spent online in 2023, 
substitute in t = 17:

This value is unrealistic – in one week there are 
168 hours, and the model is predicting that 
nearly all of this time will be spent online.

The data can be modeled 
by the function h = 6(1.2t).

h = 6(1.217)
h = 133.1 hours

Be careful when using models to predict values; 
it cannot always be assumed that a trend will continue. 
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Radioactive half-life

Radioactive substances have a half-life. This is the time that it 
takes for one half of the atoms of that substance to decay.

How many atoms remain of a substance after 6 half-lives, 
if there were originally 192 atoms?

A = A0(0.5t)

Write a function describing the remaining amount A of a 
radioactive substance, in terms of the original amount A0
and the number of half-lives that have passed, t.
The quantity of the original substance (A0) will be 
multiplied by 0.5 (i.e. halved) t times to give A:

A = 192(0.56)substitute A0 = 192 and t = 6:
A = 3 atoms
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Radioactive half-life
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