AP Calculus                                                                                            Unit #3 – Rules of Differentiation

Unit #3 Homework
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In the table below, a function is given.  Show the algebraic analysis that leads to the derivative of the function.  Find the derivative by the specified method.
	1.
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Rewrite f(x) as a polynomial first.  Then apply the power rule to find f’(x).
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	2.
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Apply the product rule to find f’(x).


	


For exercises 3 – 8, find the derivative of each function.

	3.  
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	5. 
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	4. 
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Find the slope of the normal line drawn to the graph of each function at the indicated value of x.

	6.  
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For each of the functions below, find the equation of the tangent line drawn to the graph of g(x) at the indicated value of x.
	8.  
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	9.  
[image: image11.wmf]x

x

x

g

cos

)

(

2

=

 when x = 
[image: image12.wmf]2

p





Use the table below to complete exercises 10 – 12.
	x
	f(x)
	f ’(x)
	g(x)
	g’(x)

	–2 
	1
	–1 
	2
	4

	–1 
	3
	–2 
	1
	1

	0
	–1 
	2
	–2 
	–3 


	10.  If 
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       the tangent line when x = –1?
	11.  If 
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	12.  If 
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, what is the slope of the normal line when x = –2? 




For exercises 13 and 14, show the algebraic analysis that leads to the derivative of the function.  Find the derivative by the specified method.

	13.
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Rewrite f(x) as a polynomial first.  Then apply the power rule to find f’(x).


	

	14.
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Apply the quotient rule to find f’(x).


	

	15.  Find the equation of the line tangent to the graph of
[image: image19.wmf]1

3

3

2

)

(

2

+

-

=

x

x

x

x

g

 when x = –1.




Find the derivative of each of the following functions.
	16.  
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	18.  
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	19.  
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Use the table below to complete exercises 20 – 22.

	x
	f(x)
	f ’(x)
	g(x)
	g’(x)

	–2 
	1
	–1 
	2
	4

	–1 
	3
	–2 
	1
	1

	0
	–1 
	2
	–2 
	–3 


	20.  If 
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       the tangent line when x = –1?
	21.  If 
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	22.  If 
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, what is the slope of the normal line when x = –2? 




	23.  If
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	24.  Find the equation of the line tangent to the graph of 
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In exercises 25 – 30, find the derivative of each of the following functions.
	25.  
[image: image32.wmf]3

2

2

5

)

(

÷

÷

ø

ö

ç

ç

è

æ

+

+

=

x

x

x

f



	26.  
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For exercises 31 and 32, find the value of the derivative of the function at the given point.

	31.  
[image: image38.wmf]q

q

2

sin

)

(

2

4

1

=

g

 when 
[image: image39.wmf]p

q

=


	32. 
[image: image40.wmf]q

q

q

2

cos

2

sin

)

(

=

f

 when 
[image: image41.wmf]4

p

q

=





The graph of the function
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is pictured to the right.  Use this function to complete exercises 33 – 35.
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33.  Find the values of
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34.  Find the equation of the line tangent to the graph of f(x) when x = 3 and graph this line on the 

       grid with f(x).
35.  Find the equation of the normal line to the graph of f(x) when x = 3 and graph this line on the

       grid with f(x).

36.  At what value(s) of x does the graph of 
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 have a horizontal tangent?  Show your 
       work and give a reason for your answer.
Use the table below to complete exercises 37 – 38.

	x
	f(x)
	f ’(x)
	g(x)
	g’(x)

	–2 
	1
	–1 
	2
	4

	–1 
	3
	–2 
	1
	1

	0
	–1 
	2
	–2 
	–3 


	37.  If 
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, is the graph of H(x) increasing or decreasing when x = –1?  Give a

       reason for your answer.



	38.  If 
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39.  Find the equation of the normal line to the graph of 
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In exercises 40 – 49, find the derivative of the function.  Express your answer in simplest factored form.
	40.  
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50.  Find the equation of the tangent line to the graph of 
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Use the graph of H(x), pictured above, to complete exercises 51 – 54.
51.  Graphically, identify a value of x at which the function is continuous but not differentiable.  Give

       a reason for your answer.

52.  Write an equation of H(x) and show analytically that H(x) is, in fact, continuous at the x – value that

       you identified in exercise 51.  Show and explain your work.

53.  Show analytically that H(x) is, in fact, not differentiable at the x – value that you identified in

       exercise 51.  Show and explain your work.

54.  Given the graph of H(x) pictured to the right, find the equation of the tangent line to the graph of 
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when x = 3.
A continuous function, h(x), is described in the table below.  Use the information to complete exercises   55 – 58.

	x
	–4 
	– 2 
	–1 
	0
	–4 < x < 0
	1
	3
	0 < x < 3
	3 < x < 5
	5

	h(x)
	–5 
	–4
	–2
	1
	Increasing   &        Concave Up
	–1 
	–2 
	Decreasing

&

Concave Up
	Increasing

&

Concave Up
	0


55.  Sketch a graph of h(x).

56.  Estimate the values of 
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.  Do these values support the claim that h(x) is increasing
       on the interval –4 < x < 0?  Give a reason for your answer.

57.  Determine the x – values at which h(x) is not differentiable.  Give a reason for why h(x) is not 

       differentiable at this/these value(s).

58.  On what interval(s) of x is 
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 Give a reason for your answer.
59.  At what value(s) of x will the graph of f(x) = 2e2x – 3x have a tangent line whose slope is 1?

60.  The graph of x – 2y = 9 is parallel to the normal line to the graph of f(x) when x = 5.  What is the 

       value of 
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61.  Find all points on the graph of f(x) = x3 – 2x2 + 5x – 16 at which the slope of the tangent line is 4.

62.  Let f be defined by the function
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       a.  If the function is continuous at x = 1, what is the relationship between a and b?  Explain your

            reasoning using limits.

       b.  Find the unique values of a and b that will make f both continuous and differentiable at x = 1.

            Show your analysis using limits.
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