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1. (10 points)

For a particular function f (x),

f (1) = 2, f (4) = 3, f 0(1) = �1 and f 0(4) = 0.

a. Find the equation of the tangent line of the graph of f (x) at x = 1.

b.

• On the axes below make a rough sketch of what the graph y = f (x) might look like, using all of the
limited information that you have.

• Sketch the tangent line at x = 1.

• Sketch the tangent line at x = 4.
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2. (20 points)

Compute the following limits, or explain why the given limit does not exist.

a. lim
h!0

p
4 + h � 2

h

b. lim
x!5+

x2 � 3x
5 � x

c. lim
x!1

p
x2 � 1

2 � 3x

d. lim
x!1

x sin(x)
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3. (10 points)

Suppose

f (x) =
x2 � 4
x + 2

.

a. What is the domain of this function?

b. State the definition of “The function f (x) is continuous at x = a”.

c. Determine the choice of value for f (�2) that will make the function f (x) from part a) continuous
at x = �2.

4. (25 points)

For time t � 1 hours the volume of water in a rain barrel is

v(t) = 50 � 20
t2

gallons. Answer the following questions about the function v(t) and be sure to include units in your
answers.

a. How much rain is in the barrel at time t = 2 hours?

b. Compute limt!1 v(t). Then explain what this quantity means in precise but everyday language that
the general public would understand.

Continued....
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Problem 4 continued....

Recall that the volume of water in the rain barrel is

v(t) = 50 � 20
t2

gallons at time t � 1 hours.
c. Compute the average rate of change (with units) of the volume of rain in the barrel from time t = 1
to time t = 2 hours.

d. Using the limit definition of the derivative, compute v0(1). [No credit will be awarded for comput-
ing the derivative using any approach other than the limit definition.]

e. What is the instantaneous rate of change (with units) of the volume of water in the barrel at time
t = 1 hour?
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5. (12 points)

Match the graph of each function (a) - (d) with the graph of its derivative I-VIII. Write your answers in the
blanks provided below.
1. The derivative of graph (a) is 3. The derivative of graph (b) is

2. The derivative of graph (c) is 4. The derivative of graph (d) is

Functions:

a) b)

c) d)

Derivatives:

I. II. III.

IV. V. VI.

VII. VIII. IX.

6
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6. (9 points)

In the diagram below, sketch the graph of a function f (x) satisfying the following criteria.

1. f (1) = 0

2. f (0) = 1/2

3. lim
x!1

f (x) = 2

4. lim
x!0�

f (x) = �1

5. lim
x!�1

f (x) = 1

6. lim
x!0+

f (x) = 1/2

7. lim
x!4�

f (x) = �1

8. lim
x!4+

f (x) = 2

9. f (4) = 2

x

f (x)
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7. (Extra Credit: 3 points)

Consider the function f (x) = x2 � cos(x). Show that there is a value of x such that f (x) = 1000.
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Observe f ( 30 ) = 900 - cos C 30 ) f 901 .

And f- I 32 ) = 1024 -

cos C 32 ) 7 1023 .

Since flx ) is continuous on [ 30,32 ]
,
and shoe

f ( 30 ) L 1000 C fl 32 )
,
the Intermediate Value Theorem

implies there is an x in [ 30,32 ] such that

f- ( x ) a 1000 .
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