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Information



3 of 16 © Boardworks 2013

Why is e important?

A general form of an exponential function is y = bx.
The natural exponential function is y = ex.

e (≈ 2.718) is an irrational number, but 
why is this specific number so important?

Suppose you have $1 and you earn 100% compound interest 
on this amount each year. After 1 year you will have $2.

What happens if you compound more often, say, every 
month? How about every day? Every minute?

Realistically, exponential growth involves compounding continuously, 
effectively like compounding infinite times.
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Why is e important?
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The exponential function

the exponential function (base e): y = ex

where e is the irrational constant, approximately 2.718

The curve passes through 
(0, 1) and (1, e).

The graph of y = ex has 
the following shape:

Exponential functions (base e) are used to describe 
continuous growth.
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Transformations of f (x) = ex
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Evaluating natural exponents

Press “2nd” followed by the “LN” 
button, then enter the value of x
and press “ENTER”.

Natural exponents can be evaluated 
using a graphing calculator.

Evaluate the following exponential 
values to the nearest hundredth:
a) e2 b) e5/2       c) 3e3

a) e2 = 7.39
b) e5/2 = 74.21
c) 3e3 = 60.26



8 of 16 © Boardworks 2013

The inverse of e

y = e4

In order to find the value of x, it is necessary to be able to find 
the inverse of e.

For the function y = ex, find the value of y when x = 4.
y = ex

substitute x = 4:

evaluate: y = 54.60 to nearest hundredth

50 = ex

Now can you find the value of x for the function f (x) = ex

when f (x) = 50, without using a graph?
y = ex

substitute f (x) = 50:
x = ?solve:
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The inverse of the exponential function

The graph of y = ex shows that it is a one-to-one function, 
meaning it will have an inverse.

Start with the equation
y = ex

We can find the inverse by 
interchanging the x and the y
and making y the subject of 
the equation: 

x = ey

Remember that if x = ey then logex = y.
y = loge xSo, we can write this using logarithms as:
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What do you think 
the graph of the 
natural logarithmic 
function looks like?

The natural logarithm

natural logarithmic function:  y = ln x (or y = loge x)

The graph of y = ln x
is a reflection of y = ex in 
the line y = x.

The inverse of e is called the natural logarithm, denoted ln.
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Translating f (x) = ln x
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Reflecting f (x) = ln x
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Stretching f (x) = ln x
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Transformations of f (x) = ln x
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Using logarithms

50 = ex

Can you find the value of x (to the nearest hundredth) for 
the function f (x) = ex when f (x) = 50 using logarithms?

f (x) = ex

substitute f (x) = 50:
ln 50 = xtake the natural logarithm:
3.91 = x (to the nearest hundredth)evaluate:

The natural logarithm (ln), can be used to 
solve exponential equations base e.

natural logarithm:  for x = ey, y = ln x

To calculate y, press the “LN” button then 
the value of x and then press “ENTER”.
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Practice problem
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