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Section 1.5 - The Intermediate Value Theorem
4 3

o >1

r+1 x+2
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Popper 02

1 51
@ The limit hm %

f(z )atx—l What is f(x)?

represents the derivative of a function
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Section 2.1 - The Derivative

using the definition of the

1
@ Find the derivative of f(z) = ]

derivative.

Bekki George (UH) Math 1431 09/05/19 6 /21



Section 2.1 - The Derivative

@ Find the derivative of f(z) = v/2x + 1 using the definition of the

derivative.
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Section 2.1 - The Derivative

If f is differentiable at = a, then f is continuous at x = a.
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Section 2.1 - The Derivative

If f is differentiable at = a, then f is continuous at x = a.

However, not every continuous function is differentiable.

Example: The function y = |z| is continuous but not differentiable at
x = 0.
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Section 2.1 - The Derivative

The Weierstrass function is continuous everywhere and differentiable
nowhere!
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Section 2.1 - The Derivative

How can the graph of a function be used to determine where a function
is not differentiable?
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Section 2.1 - The Derivative

How can the graph of a function be used to determine where a function
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A function is not differentiable at
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Section 2.1 - The Derivative

How can the graph of a function be used to determine where a function
is not differentiable?

A function is not differentiable at

@ points of discontinuity
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Section 2.1 - The Derivative

How can the graph of a function be used to determine where a function
is not differentiable?

A function is not differentiable at

@ points of discontinuity

@ cusps
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Section 2.1 - The Derivative

How can the graph of a function be used to determine where a function
is not differentiable?

A function is not differentiable at

@ points of discontinuity

@ cusps

e sharp turns (corners)
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Popper 02

@ If a function is continuous, then it is guaranteed to be
differentiable.
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Section 2.1 - The Derivative

Example: Determine if f(x) is differentiable at z = 2.

24+1 <2
g(x) =

dr—3 x> 2
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Section 2.1 - The Derivative

Example: Determine if f(x) is differentiable at z = 2.

g(x) = {xg v=l

¢ xz>1
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Section 2.1 - The Derivative

How can we use the derivative to find the slope of the normal line to
the graph of f(x) at x = a?
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Section 2.1 - The Derivative

How can we use the derivative to find the slope of the normal line to
the graph of f(x) at x = a?

The normal line to the graph at = = a is the perpendicular line to the
graph at z = a.
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Section 2.1 - The Derivative

How can we use the derivative to find the slope of the normal line to
the graph of f(x) at x = a?

The normal line to the graph at = = a is the perpendicular line to the
graph at z = a.

That is:

The normal line is perpendicular to the tangent line at x = a.
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Section 2.1 - The Derivative

1
Example: Give the slope of the normal line to the graph of f(z) = By
x

at r = —1.
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Popper 02

1
@ Give the slope of the normal line to the graph of f(x) = 1 at
x
1
Tz =3. (Recall, f/(x) = —m)
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Popper 02

@ Which of the following gives the first step for finding the derivative
of f(x) = 2v/x + 1 using the definition of derivative?
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Section 2.1 - The Derivative

Example: Determine if f(x) is differentiable at z = 2.

g(x) = {xg v=l

¢ xz>1

Bekki George (UH) Math 1431

09/05/19

18 /21



Section 2.1 - The Derivative

How can we use the derivative to find the slope of the normal line to
the graph of f(x) at x = a?
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Section 2.1 - The Derivative

How can we use the derivative to find the slope of the normal line to
the graph of f(x) at x = a?

The normal line to the graph at = = a is the perpendicular line to the
graph at z = a.

That is:

The normal line is perpendicular to the tangent line at x = a.
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Section 2.1 - The Derivative

1
Example: Give the slope of the normal line to the graph of f(z) = By
x

at r = —1.
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Popper 02

x2—4

e GiVe the domain fOI' m
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