Math 201 Calculus I
Exam 1

Fall 2006

Name 

You may use a calculator and one sheet of notes.  Be sure to show all of your work!

1.  The Olympic record times for women’s track and field races from 100 meters to 1500 meters are given below.

	Distance (meters)


	Time (Seconds)

	100
	10.54

	200
	21.34

	400
	48.25

	800
	113.5

	1500
	235.3


a) Draw a scatterplot of the data on the graph paper provided.  Which is the independent variable?  Which is the dependent?

b) What sort of function seems to fit the data?  Find a formula which models running time as a function of distance. Be sure your answer makes sense.

c) According to your model, for every increase of one meter in distance, how much does the runner’s time increase?

d) Suppose the International Olympic Committee decides to add a running event of 1000 meters.  According to your model, what would the record time be for that event?
2.  Suppose you are standing on a roof of a 50-foot tall building and you drop a ball, in such a way that the height (in feet) of the ball after t seconds is
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(a) What is the height of the ball at time 0? At time 2? At time 5?  Explain why your answers make sense.

(b) What is the average speed of the ball during the first second? Between time 3 and time 4?  Between time t and time t + t?

(c) How fast is the ball traveling at time 1? At time 2?  

3.  (a) Use the limiting value of the difference quotient to find 
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.  Show all of your work!

(b) The instantaneous rate of change of 
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 is 30.  Draw a picture to illustrate this and explain your picture in complete sentences.

(c) What is a derivative?  Your answer should include the following words: secant, tangent, slope, rate of change.  Use complete sentences.
4.  Answer these four questions for each of the following relations:

· Is the relation a function?  Why or why not?

· Describe the domain and range of the function.

· Is the function discrete or continuous?

· Is the inverse relation a function? Why or why not?

a)

	x
	y

	1
	10

	3
	12

	5
	24

	7
	15

	9
	10


b)
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c) y = ln x

5.  Find the derivative:
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6.  You go to a local bank today to open a savings account.  You intend to deposit $500, and you will make no deposits or withdrawals from this account until you retire, at age 65.  The banker who meets with you, who has watched too many episodes of Deal or No Deal, offers you a deal:  “Our regular savings account offers 6% interest compounded daily, and you are welcome to open one of those.  However, for today only, we have a special deal:  you deposit your $500 into a savings account that pays 3% interest compounded daily, and we’ll match your initial deposit.  So you’ll be starting out with $1000 in your account!”  Deal or no deal?  Explain.
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