

[bookmark: _GoBack]1. Let , .

   a. (5 pts) Find the intervals on which is increasing or decreasing.









   b. (5 pts)  Find the (x,y) coordinates of any local maximum or minimum point(s) of . Justify your answer(s).









2.  Suppose is a function whose second derivative given by ,

   a. (3 pts) Find the interval(s) on which  is concave up or concave down.






   b. (2 pts) Find the of the inflection points.
 


3. Evaluate each limit. State the indeterminate form at each step when using L’Hospital’s Rule. Simplify your answers!

   a. (5 pts) 









   b. (5 pts)   Hint: 













4. (10 pts)  A function  is continuous and has the following properties. Sketch a graph of  .







  Properties:,, is undefined,, and the signs of and  given below.       
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5. The graph of the derivative of a continuous function  is shown below. The domain of  will be .

    a. (3 pts) On what intervals is  increasing?  Decreasing? Put answers in boxes.



   is increasing on 				            is decreasing on


    b. (3 pts) On what intervals is  concave upward?  Concave downward?  Put answers in boxes.



    is concave up on				                is concave down on




    c. (4 pts) Assuming that , sketch a graph of  consistent with the given graph of  the derivative .



                               This is not the graph of .	                        Sketch the graph of  here for part c.
[image: ]
6. (15 pts) A farmer with 800 ft of fencing wants to enclose a rectangular area and then divide it into four pens with
      fencing parallel to one side of the rectangle. Use calculus to find the largest possible total area of the four pens.
      Justify that your answer yields the largest area, simplify your answer, and show the units of the answer.

	

	

	

	
























































7.a.(13 pts) Ellen can swim at  2 and  run at 10 . She is in a race from the southern tip of a small island
    located 1 mile from the nearest point A on a straight shoreline. The race ends at point C which is 4 miles from 
    point A. To what point B should Ellen swim in order to reach point C in the least amount of time? Your answer will 

    be the distance  between points A and B. You will justify your answer in part b. Show the units in the answer.
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				           A                                     B                                              C 




























b. (2 pts) Justify your answer to part a. Depending on your method, you may find one or both of the approximations


    or  useful.









8. a. (5 pts) Find the most general antiderivative of .














    b. (5 pts)  A particle moves along a straight line with velocity function  and its initial



        displacement is . Find its position function .























9. (15 points, 3 pts each for parts a, b, c, d, e) Indicate whether each of the following statements is either true or false. 
    If true, explain how you know. If it is false, explain how you know and provide a counterexample. 
    (A counterexample is an example that shows the statement is false.) 



a. If , then .











b. If , then  must have a local maximum at .













c. Let  be continuous on the closed interval [1,2]. Then, has an absolute maximum, which        



     occurs at either, , or a point where .


















d. Ifis continuous on the domain [3,17], and  for all  in (3,17), then achieves its minimum  

    value at .

















e. and   are both antiderivatives of . Hint: No need for a counterexample          
     here in part e., but think carefully of the definition of the antiderivative. Explain.
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               Show All of your work. No work shown = 0 points!
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               Signature:_________________________________	



oleObject3.bin

image40.wmf
5

26

»


oleObject57.bin

image41.wmf
2

1

1

4

2

)

(

3

x

x

x

x

f

-

+

-

=


oleObject58.bin

image42.wmf
t

t

t

v

cos

5

sin

2

)

(

-

=


oleObject59.bin

image43.wmf
s

ft

/


oleObject60.bin

image44.wmf
4

)

0

(

=

f


oleObject61.bin

oleObject4.bin

image45.wmf
ft


oleObject62.bin

image46.wmf
)

(

t

f


oleObject63.bin

image47.wmf
)

(

)

(

x

g

x

f

¢

=

¢


oleObject64.bin

image48.wmf
)

(

)

(

x

g

x

f

=


oleObject65.bin

image49.wmf
0

)

5

(

<

¢

¢

f


oleObject66.bin

image4.wmf
f


image50.wmf
)

(

x

f


oleObject67.bin

image51.wmf
5

=

x


oleObject68.bin

oleObject69.bin

image52.wmf
)

(

x

f


oleObject70.bin

image53.wmf
)

1

(

f


oleObject71.bin

image54.wmf
)

2

(

f


oleObject5.bin

oleObject72.bin

image55.wmf
0

)

(

=

¢

x

f


oleObject73.bin

image56.wmf
f


oleObject74.bin

image57.wmf
0

)

(

<

¢

x

f


oleObject75.bin

image58.wmf
x


oleObject76.bin

image59.wmf
f


image5.wmf
(

)

(

)

3

2

2

1

)

(

-

-

=

¢

¢

x

x

x

x

f


oleObject77.bin

image60.wmf
17

=

x


oleObject78.bin

image61.wmf
3

2

)

(

+

=

x

x

f


oleObject79.bin

image62.wmf
7

2

)

(

+

=

x

x

g


oleObject80.bin

image63.wmf
2

)

(

x

x

h

=


oleObject81.bin

oleObject6.bin

oleObject7.bin

image6.wmf
s

coordinate

x

-


oleObject8.bin

image7.wmf
2

0

1

6

lim

6

x

x

x

x

e

-

-

®


oleObject9.bin

image8.wmf
(

)

x

x

x

/

sin

lim

p

¥

®


oleObject10.bin

image9.wmf
(

)

f

g

fg

/

1

=


oleObject11.bin

oleObject12.bin

oleObject13.bin

image10.wmf
0

)

2

(

=

-

¢

f


oleObject14.bin

image11.wmf
0

)

2

(

=

¢

f


oleObject15.bin

image12.wmf
)

0

(

f

¢


oleObject16.bin

image13.wmf
1

)

2

(

=

-

f


oleObject17.bin

image14.wmf
)

(

x

f

¢


oleObject18.bin

image15.wmf
)

(

x

f

¢

¢


oleObject19.bin

image16.wmf
3

-


oleObject20.bin

image17.wmf
2

-


oleObject21.bin

image18.wmf
1

-


oleObject22.bin

image19.wmf
1


oleObject23.bin

image20.wmf
2

-


oleObject24.bin

image21.wmf
-


image1.wmf
x

x

x

f

ln

8

2

)

(

-

=


oleObject25.bin

image22.wmf
+


oleObject26.bin

image23.wmf
-


oleObject27.bin

oleObject28.bin

oleObject29.bin

image24.wmf
2

-


oleObject30.bin

image25.wmf
0


oleObject1.bin

oleObject31.bin

image26.wmf
2


oleObject32.bin

image27.wmf
+


oleObject33.bin

image28.wmf
+


oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

image2.wmf
0

>

x


oleObject38.bin

image29.wmf
]

6

,

0

[


oleObject39.bin

oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

image30.wmf
0

)

0

(

=

f


oleObject2.bin

oleObject46.bin

oleObject47.bin

image31.wmf
f

¢


oleObject48.bin

image32.wmf
f

¢


oleObject49.bin

oleObject50.bin

image33.wmf
f


oleObject51.bin

image34.emf

image3.wmf
f


image35.wmf
hr

mi

/


oleObject52.bin

image36.wmf
hr

mi

/


oleObject53.bin

image37.wmf
x


oleObject54.bin

image38.wmf
x


oleObject55.bin

image39.wmf
5

24

»


oleObject56.bin

