
3.3. The Derivative

Definition 3.3.1. Recall from 3.1: Given a function y = f(x), a difference quo-
tient is an expression of the form

Example 3.3.1. If f(x) = 3− 2x2, find
f(2)− f(−5)

2− (−5)
.

Example 3.3.2. Given f(x) = 2− 2x− x2, find
f(−1 + h)− f(−1)

h
, h 6= 0.

Example 3.3.3. Given f(x) = 2− 2x− x2, find lim
h→0

f(−1 + h)− f(−1)

h
.
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Definition of the Derivative

Definition 3.3.2. The line to a curve at a point is the
line the “best approximates” the curve at that point.

Definition 3.3.3. The of an
object over at a given time, a is the limiting value of the average velocity over the
time interval from t to a as t approaches a.

Definition 3.3.4. For the following we assume f(x) = y is a function.

(1) The derivative of f with respect to x at x = a is

f ′(a) = y′(a) =
d

dx
f(x)

∣∣∣
x=a

=
dy

dx

∣∣∣
x=a

= Df(a) = Dxf(a) =

(2) The derivative of f with respect to x is

f ′(x) = y′ =
d

dx
f(x) =

dy

dx
= Df(x) = Dxf(x) =

(3) The second derivative of f with resect to x is the derivative of f ′ with respect
to x.

Remark 3.3.1. All of the following concepts are found using the derivative:

(1) the slope of a tangent line,
(2) velocity of a particle using the position,
(3) the acceleration of a particle using velocity,
(4) instantaneous rate of change of a quantity
(5) marginal cost using a cost function
(6) marginal revenue using a revenue function
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Example 3.3.4. Given f(x) = 2− 2x− x2, find f ′(x).

Example 3.3.5. Given f(x) = 1/x, find f ′(x).

Example 3.3.6. Use the following expression and the definition of the derivative to
find f ′(x):

f(x + h)− f(x) = 4x2h− 3xh + xh2 + 2h3 − h.
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Example 3.3.7. Discuss the differentiability
09/20/2006 09:14 AMLoading “Quick View”

Page 2 of 34http://cvg.instructor.ilrn.com/ilrn/bca/instr/test-printing/619618075/html-print?sel=619618075

    c.

 

  

    d.

 

  

    e.

 

  

2. 
Use the graph to estimate the value of each derivative.

Match each item in the left column with the most closely corresponding value in the right column.
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    e.

 

  
6. 
Match each graph of  in the left column with the corresponding graph of  in the right column.

 

     

     

     

 

7. 
Examine the graph of the given function . (Assume that the axes have equal scales.) Then select the graph of 
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(k) Why is  not differentiable at 

    a. The graph has is a discontinuity there.
  

    b. The graph has a corner there.
  

    c. The graph has a vertical tangent there.
  

    d. The graph has a kink there.
  

    e. None of the above
  

37. 

Consider the function 

(a) If  find 

(b) Does the graph of  have a vertical tangent line at ?

  ________  

(c) Sketch the graph of 

    a.

 

  

    b.

 

  

09/20/2006 09:14 AMLoading “Quick View”

Page 23 of 34http://cvg.instructor.ilrn.com/ilrn/bca/instr/test-printing/619618075/html-print?sel=619618075

    c.

 

  

    d.

 

  

    e.

 

  

38. 

If , find  for .

    a.
  

    b.

  

    c.
  

    d.

  

    e.
  
39. 
(a) Where is the function  not differentiable?

(b) Find a formula for 
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    a.
  

    b.

  

    c.

  

    d.
  

    e.
  

(c) Sketch the graph of 

    a.

 

  

    b.

 

  

    c.

 

  

    d.
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    a.

 

  

    b.

 

  

    c.

 

  

    d.
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Example 3.3.8. The total saes of a company (in millions of dollars) t months from
now are given by S(t) =

√
t + 6. Find S(10) and S ′(10), and interpret. Use these

results to estimate the total sales after 13 months and 14 months.

Homework: 3.3 p. 171 # 5, 11, 13, 19, 27-37 odd, 53, 57, 61, 65, work e-grade practice
at least 2 times.


