AP Calculus                                                                 Unit #5 – Applications of the Derivative – Part II

Unit #5 Homework
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1.  For which of the following functions is the Extreme Value Theorem NOT APPLICABLE on the

     interval [a, b]?  Give a reason for your answer.

                 Graph I                                       Graph II                                     Graph III
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For exercises 2 – 4, determine the critical numbers for each of the functions below.
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5.  Given the function below, use a calculator to help determine the absolute extrema on the given 

     interval.
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on the interval [1, 6]

For exercises 6 – 9, determine the absolute extreme values on the given interval.  You should do each of these independent from a calculator.
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For the exercises 10 – 14, determine whether Rolle’s Theorem can be applied to the function on the indicated interval.  If Rolle’s Theorem can be applied, find all values of c that satisfy the theorem.
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on the interval [–4, 3]
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on the interval [–3, 7]
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For exercises 15 – 18, determine whether the Mean Value Theorem can be applied to the function on the indicated interval.  If the Mean Value Theorem can be applied, find all values of c that satisfy the theorem.
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Using the graph of the function, f(x), pictured above, and given the intervals in the table below, determine if Rolle’s or Mean Value Theorem, whichever is indicated, can be applied or not.  Give reasons for your answers.
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	19.
[–5, –1]

Rolle’s Theorem
	

	20.
[–2, 8]

Rolle’s Theorem
	

	21.
[–1, 8]

Mean Value Theorem
	


For the functions in exercises 22 and 23, determine if the Mean Value Theorem holds true for 0 < c < 5?

Give a reason for your answer.  If it does hold true, find the guaranteed value(s) of c. [CALC]
	22.  
[image: image18.wmf]3

2

)

(

2

1

-

+

-

=

x

x

f





	

	23.  
[image: image19.wmf]x

x

x

g

2

sin

2

)

(

+

-

=


	


24.  Administrators at a hospital believe that the number of beds in use is given by the function
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       where t is measured in days.  [CALC]
     a.  Find the value of 
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.  Using correct units of measure, explain what this value means in the

          context of the problem.

      b.  For 12 < t < 20, what is the maximum number of beds in use?
25.  For t > 0, the temperature of a cup of coffee in degrees Fahrenheit t minutes after it is poured is

       modeled by the function 
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       measure, explain what this value means in the context of the problem.  [CALC]
For questions 26 – 29, use the table given below which represents values of a differentiable function g on the interval 0 < x < 6.  Be sure to completely justify your reasoning when asked, citing appropriate theorems, when necessary.  

	x
	0
	2
	3
	4
	6

	g(x)
	–3 
	1
	5
	2
	1


26.  Estimate the value of
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27.  If one exists, on what interval is there guaranteed to be a value of c such that g(c) = –1?  Justify

       your reasoning.
28.  If one exists, on what interval is there guaranteed to be a value of c such that
[image: image25.wmf]0

)

(

'

=

c

g
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       your reasoning.

29.  If one exists, on what interval is there guaranteed to be a value of c such that
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?  Justify 

       your reasoning.
A particle moves along the x axis such that its position, for t > 0, is given by the function p(t) = e2t – 5t.
Use this information to complete exercises 30 – 33. 
30.  What are the values of
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?  Explain what each value represents.

31.  Based on the values found in part (a), what can be concluded about the speed of the particle at t = 2?

       Give a reason for your answer.
32.  On what interval(s) of t is the particle moving to the left?  To the right?  Justify your answers.

33.  Does the particle ever change directions?  Justify your answer.

34.  The graph of v(t), the velocity of a moving particle, is given below.  What conclusions can be made

        about the movement of the particle along the x – axis and the acceleration, a(t), of the particle for          
        t > 0?  Give reasons for your answers.
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35.  If the position of a particle is defined by the function x(t) = 
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 for t > 0, is the speed of the
       particle increasing or decreasing when t = 2.5?  Justify your answer.
The position of a particle is given by the function
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for t > 0.  Answer questions 36 – 37.

36.  What is the average velocity from t = 1 to t = 3?  
37.  Find an equation for v(t), the velocity of the particle.  
38.  For what value(s) of t will the v(t) = 0?
The function whose graph is pictured below, represents the velocity, v(t), of a particle for t = 0 to t = 9 seconds moving along the x – axis.  Use the graph to complete exercises 39 – 42 
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39.  On what interval(s) is the particle moving to the right?  Left?  Justify your answer.

40.  On what interval(s) is the particle slowing down?  Speeding up?  Justify your answer.

41.  At what value(s) of t is the particle momentarily stopped and changing directions?  Justify your

       answer.

42.  On what interval of the time is the acceleration 0?  Justify your answer.
The graph below represents the position, p(t), of a particle that is moving along the x – axis.  Use the graph to complete exercises 43 – 47.  p(t) is measured in centimeters and t is measured in seconds.
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43.  For what interval(s) of time is the particle moving to the right?  Justify your answer.

44.  For what interval(s) of time is the particle moving to the left?  Justify your answer.

45.  Express the velocity, v(t), as a piecewise-defined function on the interval (0, 6).

46.  At what value(s) of t is the velocity undefined on the interval (1, 6)?  Graphically justify your 

       reasoning.

47.  Find the average velocity of the particle on the interval [1, 6].

A particle moves along the x – axis so that at any time 0 < t < 5, the velocity, in meters per second, is given by the function
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.  Use a graphing calculator to complete exercises 48 – 50.

48.  On the interval 0 < t < 5, at how many times does the particle change directions?  Give a reason for

       your answer.
49.  Using appropriate units, what is the value of
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.  Describe the motion of the particle at this time.

       Justify your answer.

50.  Using appropriate units, what is the average acceleration between t = 1 and t = 3.5 seconds?

Jeff leaves his house riding his bicycle toward school.  His velocity v(t), measured in feet per minute, on the interval 0 < t < 15, for t minutes, is shown in the graph to the right.  Use the graph to complete exercises 51 – 54.
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51.  Find the value of 
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.  Explain, using appropriate units, what this value represents.

52.  On the interval 0 < t < 5, is there any interval of time at which a(t) = 0?  Explain how you know.

53.  On the interval 0 < t < 5, does Rolle’s Theorem guaranteed that there will be a value of t such that

       a(t) = 0?  Justify your answer.

54.  At some point, Jeff realizes that he forgot something at home and has to turn around.  After how 

       many minutes he turn around?  Give a reason for your answer.

For exercises 55 – 62, solve the given optimization problem.  Show your work and remember to justify your answers.

55.  Find the point on the graph of 
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so that the point (2, 0) is closest to the graph.

56.  A rancher has 200 total feet of fencing with which to enclose to adjacent rectangular corrals.  What
       dimensions should each corral be so that the enclosed area will be a maximum?

57.  The area of a rectangle is 64 square feet.  What dimensions of the rectangle would give the smallest

       perimeter?

58.  A rectangle is bound by the x – axis and the graph of a semicircle defined by 
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       length and width should the rectangle have so that its area is a maximum?
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59.  A Norman window is constructed by adjoining a semicircle to the top of an ordinary rectangular
       window (see figure below).  Find the dimensions of a Norman window of maximum area if the

       total perimeter is 16 feet.


60.  Find the maximum volume of a box that can be made by cutting squares from the corners of an

       8 inch by 15 inch rectangular sheet of cardboard and folding up the sides.

61.  The volume of a cylindrical tin can with a top and bottom is to be 16π cubic inches.  If a minimum

       amount of tin is to be used to construct the can, what much the height, in inches, of the can be? 
_1387624856.unknown

_1387818729.unknown

_1403359307.unknown

_1403359495.unknown

_1403360887.unknown

_1403376605.unknown

_1403376815.unknown

_1403361207.unknown

_1403359496.unknown

_1403359369.unknown

_1403359398.unknown

_1403359334.unknown

_1387819069.unknown

_1403356083.unknown

_1403356103.unknown

_1388994118.unknown

_1387818847.unknown

_1387793169.unknown

_1387817490.unknown

_1387818051.unknown

_1387816760.unknown

_1387816888.unknown

_1387793337.unknown

_1387624979.unknown

_1387625006.unknown

_1387624917.unknown

_1387352306.unknown

_1387352422.unknown

_1387353049.unknown

_1387352354.unknown

_1387351967.unknown

_1387352150.unknown

_1357970241.unknown

_1387351513.unknown

_1357970123.unknown

