Section 1.4
Differentiation Using Limits of Difference Quotient

The slope of the tangent line at (x, f (x)) is

Slope m = lim

h—0

fGx+h) - f(x)
h

e+ h) - f(x)
m = lim
h—-0 h

This limit is also the instantaneous rate of
change of f (x) at x.

For a function y = f(x), its derivative at x is
the function f'defined by

f'(x) = slope at (x, f(x))

o) = iy LT =) 0

provided the limit exists.

W

If f'(x) exists, then we say that f is
differentiable at x.

1
1
1
[
[
[
[
|
|
1
|

X

Example 1: Which of the lines in the following graph appear to be tangent lines?
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Example 2:  Given the function f(x) = x?, find the following.

a. f'(x)

b. f'(=1)
c f(2)

d. The equation of the tangent line at x=2

If f'(x) exists, then we say that f is differentiable at x. When is f not differentiable?

l. A function f(x) is not differentiable at a point x = g, if there is a “corner” at a.
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Il. A function f (x) is not differentiable at a point x = g, if there is a vertical tangent at a.
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Il. A function f (x) is not differentiable at a point x = g, if it is not continuous at a.
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Example 4: List the points in the graph at which the function is not differentiable.
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The slope of the tangent line at (x, f (x)) is

m = ii
h-0

I fx+h)—f(x)
% n

This limit is also the instantaneous rate of
change of f(x) at x.

For a function y = f(x), its derivative at x is
the function f'defined by

fle+h) - f(x)
h

] o
f'(x) = lim
provided the limit exists.

If f'(x) exists, then we say that f is
differentiable at x.

Section 1.4
Differentiation Using Limits of Difference Quotient

Slope m = lim S )y - f(0)
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Example 1: Which of the lines in the following graph appear to be tangent lines?
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Example 2:  Given the function f(x) = x2, find the following.

z. 2

h=o h h=06 h h>o0 A
= fim 2xhth T R(2xen) o fim Z2x4h = 2X4D
0 h h=>0 M h=0
b. f'(-1) = 0’((4): -7 slope- ot *ﬁhjc’n(‘ ine ohen X= =1/
@ = a(2)=- Y slope of fament [ne when X=2

d. The equation of the tangent line at x=2 . Rememlber- 5( Fx) = X

X, =2 , L= (2) =4 £ guation = mX-%0)
j ! d 5{4 - Y (k-2
:‘?'(2)1% %\(j“ - L{X"‘Q

If f'(x) exists, then we say that f is differentiable at x. When is f not differentiable?

l. A function f{(x) is not differentiable at a point x = g, if there isa “corner” at a.
yﬂ. ,}’ .y 3
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. A function f (x) is not differentiable at a point x = g, if there is a vertical tangent at a.
¥,

iH. A function f (x) is not differentiable at a point x = g, if it is not continuous at a.
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Example 4: List the points in the graph at which the function is not differentiable.
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