C3 Chapter 3

THE EXPONENTIAL AND LOGARITHMIC FUNCTIONS
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The gradient of the graph of y = 2x at (0, 1) is about 0.693

The gradient of the graph of y = 3x at (0, 1) is about 1.099

Therefore there exists a number e between 2 and 3 such that the gradient of the graph of y = ex at (0, 1) is exactly 1

It can be shown that e is an irrational number ≈ 2.71828….
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LOGARITHMS
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This can be checked on a calculator:
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This means that on a graph, the graph of y = ln x is a reflection of the graph of y = ex in the line y = x
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Example

Solve the equation
 
[image: image6.wmf]3

e

2

x

 

=

 

7

 

3

e

2

x

 

=

 

7

 

 


 
[image: image7.wmf]3

e

2

x

 

=

7

 

e

2

x

=

7

3

 

Þ

2

x

=

l

n

 

7

3

Þ

x

=

1

2

 

l

n

 

7

3

=

0

·

4

2

4

 

t

o

 

3

s

f

 

3

e

2

x

 

=

7

 

e

2

x

=

7

3

 

Þ

2

x

=

l

n

 

7

3

Þ

x

=

1

2

 

l

n

 

7

3

=

0

·

4

2

4

 

t

o

 

3

s

f

 

 
Example

Solve the equation
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Example

Sketch the graph of
y = 1 + ln(x-2)
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Y only exists for values of x > 2 (can’t have the log of a negative number)

As x → ∞, y → ∞ (slowly)
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Example
The number of starlings in a flock can be represented by the equation
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where N is the number of starlings and t is the time in years after the start of the year 2007.

Calculate:

a) the number of starlings at the start of 2007

b) the number of starlings at the start of 2010

c) the year when the number of starlings will exceed 2000
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This is an example of a “growth” model.
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It is based around the exponential equation
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Exponential “decay” is based around the equation
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Mixed Ex 3C p 38
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