AP Calculus                                                                                 Unit #2 – Understanding the Derivative

Unit #2 Homework
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Find 
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for each of the functions below.  Then, find the equation of the tangent line to the graph of f(x) at the given value of x.
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	2.  Find the equation of the line tangent to the graph 

     of 
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at x = –1.


	4.  Find the equation of the line tangent to the graph

     of
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at x = –6.  


For problems 5 – 9, use the function
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	5.  Find
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	6.  Find the slope of the tangent line drawn to the

     graph of f(x) at x = –2.



	
	7.  Find the slope of the tangent line drawn to the

     graph of f(x) at x = –1.



	
	8.  Find the equation of the tangent line drawn to 

     the graph of f(x) at x = –1.



	9.  Find 
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10.  The line defined by the equation 
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is tangent to the graph of g(x) at x = –3.  What is 
       the value of 
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?  Show your work and explain your reasoning.

Use the graph of f(x) pictured to the right to perform the actions in exercises 11 – 15.  Give written explanations for your choices.
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11.  Label a point, A, on the graph of y = f(x) where the derivative is negative.

12.  Label a point, B, on the graph of y = f(x) where the value of the function is negative.

13.  Label a point, C, on the graph of y = f(x) where the derivative is greatest in value.
14.  Label a point, D, on the graph of y = f(x) where the derivative is zero.
15.  Label two different points, E and F, on the graph of y = f(x) where the values of the derivative
       are opposites.
16.  Match the points on the graph of g(x) with the value of
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	Value of
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	Point on g(x)

	–3 
	

	–1 
	

	0
	

	½ 
	

	1
	

	2
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17.  The function to the right is such that h(4) = 25 and h’(4) = 1.5.  Find the 

        coordinates of A, B, and C.
For exercises 18 – 20, use the function
[image: image14.wmf]1

1

)

(

+

=

x

x

f

.
	18.  Find
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	19.  Find the equation of the tangent line drawn

       to the graph of f(x) at x = 0.



	
	20.  Find the equation of the normal line drawn

       to the graph of f(x) at x = 0.




21.  Given below are graphs of four functions—f(x), g(x), h(x), and p(x).  Below those graphs are  
       graphs of their derivatives.  Label the graphs below as
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The table below represents values on the graph of a cubic polynomial function, h(x).  Use the table to complete exercises 22 – 24.  
	x
	–3 
	–2
	–1
	0
	1
	2
	4

	h(x)
	–24
	0
	8
	6
	0
	–4
	18


22.  Between which two values of x does the Intermediate Value Theorem guarantee a value of x such
       that h(x) = 0?  Explain your reasoning.

23.  Estimate the value of 
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    24.  Estimate the value of 
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       value, describe the behavior of h(x) at x = 1.5.

this value, describe the behavior of h(x) at 
       Justify your reasoning.                                                     x = –1.75.  Justify your reasoning. 
For exercises 25 – 36, find the derivative of each function.  Leave your answers with no negative or rational exponents and as single rational functions, when applicable.
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	27.  
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37.  For what value(s) of x will the slope of the tangent line to the graph of 
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       equation of the line tangent to h(x) at this/these x – values.  Show your work.
38.  Find the equation of the line tangent to the graph of 
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when x = 1.

39.  The line defined by the equation 
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3

(

2

3

2

1

-

-

=

+

y

x

is the line tangent to the graph of a function

       f(x) when x = a.  What is the value of
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40.  The line defined by the equation 
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is the line tangent to the graph of a function

       f(x) at the point (–3, 3).  What is the equation of the normal line when x = –3.  Explain your 

       reasoning.

41.  Determine the value(s) of x at which the function 
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41.  Determine the value(s) of θ at which the function 
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has a horizontal tangent on

       the interval [0, 2π).

42.  For what value(s) of k is the line y = 4x – 9 tangent to the graph of f(x) = x2 – kx?
For exercises 43 – 44, determine on what intervals the given function is increasing or decreasing.  Also, identify the coordinates of any relative extrema of the function.  Show your work and justify your reasoning.

	43.  f(x) = 2x3 + 3x2 – 12x


	44.  g(x) = x3 – 6x2 + 15



	45.  h(x) = (x + 2)2(x – 1)





46.  Pictured to the right is the graph of
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       is the graph of f(x) increasing or decreasing?  Justify your   
       reasoning. 
47.  Pictured to the right is the graph of
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       of x does the graph of f(x) have a relative maximum/minimum?  
       Justify your reasoning.

48.  If 
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, determine on what intervals the graph of g(x) is increasing or decreasing
       and identify the value(s) of x at which g(x) has a relative maximum or minimum.  Justify your

       reasoning and show your work.
For exercises 49 – 51, use the graph of t function, h(x), pictured to the right.  Use the graph to identify the following.  Provide written justification.

49.  On what interval(s) is
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50.  On what interval(s) is
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> 0?  
51.  At what value(s) of x does 
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change from positive to
       negative?  From negative to positive?
Consider the quadratic function
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52.  Sketch an accurate graph of the function.  
53.  Find
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 and use it to find the absolute 

       maximum of the graph of f(x).
54.  Estimate the value of
[image: image49.wmf])

0

(

'

f

 and explain what this value represents in terms of the graph of f(x).

55.  Find the equation of the tangent line to the graph of f(x) at x = 0.  Draw a graph of this line.

56.  Sketch a graph of the normal line to the tangent line at x = 0.  What is the equation of this line?  
57.  Use the equation of the tangent line to approximate f(0.1).  Then, find f(0.1) using the equation
       of f(x).  Is the approximation an under or over approximation of the actual value of f(0.1)?  Based

       on the graph of f(x), why do you suppose this is true?
58.  For what function does 
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59.  Find 
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60.  Find
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61.  If 
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, what is the slope of the normal line to the graph of f(x) when x = 4?

62.  If 2x – 3 = 5(y + 1) is the equation of the normal line to the graph of f(x) when x = a, find the

       value of
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63.  On the interval [0, 2π), find the coordinates of the relative minimum(s) of 
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The derivative of a function f(x) is
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.  Use this derivative for exercises 64 and 65.
64.  At what value(s) of x does the graph of f(x) have a relative maximum?  Justify your answer.

65.  Use the equation of the tangent line to approximate the value of f(2.1) if f(2) = –3.
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