Name ______________________________________

Math 201 Calculus I  Fall 2006  Exam 2

You may use your blue sheet of notes and your calculator.  Show all of your work.  

( Budget your time wisely.  
1.  a)  How many solutions does the differential equation 
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 have?  Find the form of all solutions of this differential equation.

b)  Find the general form of all solutions to the differential equation 
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c)  Solve the initial value problem 
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Describe the behavior of the solution as t increases.

Sketch the graph of the solution.

2. The following data have been collected from an experiment; t represents time in years, and H represents the amount in grams of a newly-discovered substance, Hoodium.

	t
	1
	5
	10
	20
	35
	50

	H(t)
	24.7
	17.2
	11.0
	4.5
	1.2
	0.3
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a)  
What are the names of the three kinds of graphs shown?  Label each graph with the appropriate name.

b)
Explain how you can use graphs like these to determine what kind of function best models a given set of data.  (Answer this in general, not just for this data set.)

c)
Use these tools to find a formula for the function H(t) above. Show all work.

d)
According to your formula, at what time will the amount of Hoodium drop below 10 grams?


3.  The slope field of the differential equation




is shown below.

a) Find the slope of a solution y at each of the following points; mark each point on the graph:

(1,0)
__________


(-1,1)
__________

(1,1) 
__________


(2,0)
__________

(1,-1)  
__________

b) Sketch the solution which passes through the point 

; the solution which passes through the point (0,-1); the solution which passes through (-2,0).
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4.  Suppose you are visiting the planet of Mathazonia, where the acceleration due to gravity is a mere 2 feet per second squared.  To fully experience the gravity on this strange air-free planet, you toss an orange into the air while standing on a ladder.   You toss the orange with an initial (vertical) velocity of 6 feet per second from a height of 12 feet above the ground.  

a) Write down an initial value problem for the velocity of the orange.

b) Solve the IVP to find an explicit function for velocity.

c) Write down an IVP for the position of the orange.

d) Solve the IVP to find an explicit function for position.

e) Find the time of impact with the ground, and the velocity of the orange at that time.  Be sure to show all of your work.
5.  Consider the function 
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 shown below.

a) On the graph below, label all
· local extrema

· global extrema

· points of inflection
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b) On what intervals is 
[image: image9.wmf])

(

x

g

 increasing?  (Note: You will have to estimate.)

c) On what intervals is 
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 decreasing?

d) On what intervals is 
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 concave up?

e) On what intervals is 
[image: image12.wmf])

(

x

g

 concave down?

5.  Consider the function 
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 shown below.

a) On the graph below, label all

· local extrema

· global extrema

· points of inflection
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b) On what intervals is 
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 increasing?  (Note: You will have to estimate.)

c) On what intervals is 
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 decreasing?

d) On what intervals is 
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 concave up?

e) On what intervals is 
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5.  Consider the function 
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 shown below.

a) On the graph below, label all

· local extrema

· global extrema

· points of inflection
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b) On what intervals is 
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 increasing?  (Note: You will have to estimate.)

c) On what intervals is 
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 decreasing?

d) On what intervals is 
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 concave up?

e) On what intervals is 
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5.  Consider the function 
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 shown below.

a) On the graph below, label all

· local extrema

· global extrema

· points of inflection
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b) On what intervals is 
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 increasing?  (Note: You will have to estimate.)

c) On what intervals is 
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 decreasing?

d) On what intervals is 
[image: image26.wmf])

(

x

m

 concave up?

e) On what intervals is 
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 concave down?

6.  a) Give an example of a power function.  Differentiate it.

    Give an example of an exponential function.  Differentiate it.

b)  Find the derivative:
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