
Chapter 3 Notes
BC Calculus

The derivative of the function with respect to the variable is the function whose𝑓 𝑥 𝑓'
value at is𝑥 

𝑓'(𝑥) =
ℎ→0
lim 𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ

provided the limit exists

Alternative Derivative (derivative at a point)

The derivative of the function at the point𝑓 𝑥 = 𝑎
is the limit

𝑓'(𝑎) =
𝑥→𝑎
lim 𝑓(𝑥)−𝑓(𝑎)

𝑥−𝑎

provided the limit exists.

a.
ℎ→0
lim cos(𝑥+ℎ)−cos𝑥

ℎ

b.
ℎ→0
lim 5(𝑥+ℎ)4−5𝑥4

ℎ

c.
ℎ→0
lim 10(2+ℎ)3−80

ℎ

d.
ℎ→0
lim (3+ℎ)4−81

ℎ

e.
ℎ→0
lim sec(𝑥+ℎ)−sec𝑥

ℎ

f.
ℎ→0
lim

sin( π
6 +ℎ)− 1

2

ℎ
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1. Consider the graph of below to answer the𝑓(𝑥) 
following questions:

a. Are there any values for which the𝑥 
derivative does not exist?

b. Are there any values for which𝑥
𝑓'(𝑥) = 0?

c. This particular function has an interval on which its derivative is𝑓 𝑓'(𝑥)
constant.  What is this interval?  What does the derivative function look like
there?  Estimate the slope of on that interval.𝑓(𝑥) 

d. On which interval or intervals is positive?𝑓'(𝑥)

e. On which interval  or intervals is negative?𝑓'(𝑥) 

f. Sketch a graph of the derivative of the function.
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2. Below is a graph of a derivative Assume this is the entire graph of Use𝑔'(𝑥). 𝑔'(𝑥).
the graph to answer the following questions about the original function 𝑔(𝑥).

a. On which interval(s) is the original function increasing?𝑔(𝑥) 

b. On which interval(s) is the original function decreasing?𝑔(𝑥) 

c. Now suppose that .  Is the function ever positive?  That is, is𝑔(0) = 0 𝑔(𝑥) 
there any values such that ?  How do you know?𝑥 𝑔(𝑥) ≥ 0

3. Graph the derivative of the function below:
a.
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b.

c.

Where Does Not Exist

1. CORNER:

2. CUSP:

3. VERTICAL TANGENT

4. DISCONTINUITY
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4. For each function, , determine whether the function is continuous and/or𝑓(𝑥)
differentiable.

a.

b.

5. Find the values of and that make the function below differentiable.𝑎 𝑏
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*****Not an If And Only If Statement*******

6.

7.
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