Calculus I


MAT 201
NAME:  _______________________________

Final Exam


Comprehensive (2-6)




Show all your work on this test to receive any credit.  Do not skip steps and use the appropriate notation.
1)
For the function f whose graph is given, state the value of each quantity, if it exits.  If it does not exist explain why.  
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2)


a) Using the definition of continuity explain why the graph 
is not continuous at x = 3.
b)
Is the graph differentiable at x = 3?  Explain why or why not.

3)
Evaluate 
[image: image6.wmf]x

x

x

+

+

-

®

4

1

4

1

lim

4


Find the derivative of the function using the definition of derivative.  Using interval notation and state the domain and range of the derivative of the function.

4)
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5)
Find the limit.  Show all your work.
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Differentiate. (6-8)

6)
Isolate y’.
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7)
Rearrange, but do not simplify, 
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Differentiate. (6-8)

8)
Use the quotient rule for 
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9)
A particle is moving with the given data.  Find the position function.
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Do one of the two optimization problems.  Draw and label a diagram with the givens and the unknowns.  Show the “calculus” for the optimization.  INDICATE WITH A * WHICH PROBLEM IS TO BE GRADED.

10a)
If 1200 square centimeters of material is available to make a box with a square base and an open top, find the largest possible volume of the box.

10b)
A right circular cylinder is inscribed in a sphere of radius r.  Find the largest possible volume of the cylinder.  (Leave your answer in terms of π.)

Do one of the two related rate problems.  Draw and label a diagram with the givens and the unknowns.  Show the “calculus” for the solution.  INDICATE WITH A * WHICH PROBLEM IS TO BE GRADED.  Remember units of measure on your solution.
11a)
Two cars start moving from the same point.  One travels south at 60 miles per hour and the other travels west at 25 miles per hour.  At what rate is the distance between cars increasing two hours later?
11b)
Water runs into a conical tank at the rate of 9 ft3/min.  The tank stands point down and has a height of 10 ft and a base radius of 5 ft.  How fast is the water level rising when the water if 6 ft deep?
12)
Describe the guidelines used for curve sketching (Think take-home Chapter 4).  

What are connections between increasing/decreasing, maximum and minimum values, concavity, and inflection points.

13)
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(a)
Find the average value of the function on the given interval.

(b)
Find c such that 
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For the following problems (14-16), evaluate the integral.

14)
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For the following problems (14-16), evaluate the integral.

16)
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Extra Credit
True or False and explain your answer or provide an example.  Use the back of this page if you need more space
1)
a)
All continuous functions have derivatives.

b)
All continuous functions have antiderivatives.

2)
What does the Mean Value theorem for integrals say?  What is its geometric interpretation?
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