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B.3) Growth of exponential functions f x = a e r x

B.4) Dominance in the global scale

B.5) Percentage growth rate and dominance in the global scale
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T.1) Global scale
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T.4) Functions given by data lists: Interpolation and analysis
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G.2) Global scale
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The instantaneous growth rate of sin x is measured by cos x .
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B.4) The instantaneous growth rate of ln x is measured by 1
x.

The instantaneous growth rate of ex is measured by ex.
This is why ln x is called the natural logarithm, and
why e is the natural base for exponentials .

Tutorials
T.1) Average growth rate versus instantaneous growth rate
T.2) Using the instantaneous growth rate f ′ x to predict the plot of f x
T.3) Spread of disease



T.4) Instantaneous growth rates in context
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average growth rates
f x + h − f x

h
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B.1) Derivatives , instantaneous growth rates, f′ x and
d
dx

f x

B.2) The chain rule:
d
dx

f g x = f′ g x g′ x

B.3) General rules for taking derivatives
d
dx

f x + g x ,x = f′ x +g′ x

d
dx

c f x ,x = c f′ x

d
dx

f x g x ,x = f′ x g x +f x g′ x

B.4) Using the logarithm to calculational advantage
B.5) The instantaneous percentage growth rate of a positive function f x

is 100
f′ x
f x

B.6) Exponential growth dominates power growth and power growth
dominates logarithmic growth

Tutorials
T.1) Practicing with the chain rule
T.2) Practicing with the chain rule, the product rule, and the power rule
T.3) Linear dimension: length, area, volume and weight



Give It a Try
G.1) Practicing with the chain rule
G.2) Practicing with the chain rule, the product rule, and the power
rule
G.3) Global scale
G.4) Exponential functions and their constant percentage growth rate
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G.10) Other max-min problems
G.11) At what age is the Bernese Mountain Dog growing the fastest?

Literacy Sheet



PRINTED VOLUME 2: 1.06 - 1.09
1.06 - The Differential Equations of Calculus
Basics
B.1) The most important of all differential equations:

y′ x = r y x
and why you already know how to solve it
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y′ x = r y x 1−y x
b
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