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Instructions:

1. Do all of your work on these pages.

2. Show all of your steps in problems for full credit.

3. Be clear and neat in your work. Any illegible work, or  scribbling in the margins, will not be graded.

4. Place your answers in a box.
5. If you need more space, you may use the last page and write On Last Page in the problem space.

________________________________________________

1. Integration (6 pts) Compute the following integrals using whatever methods and rules we know. 
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2. (4 pts) Solve
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3. (17 pts) Find the general solution to the given differential equations. When an initial condition is given, find the particular solution.
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4. (11 pts) Let 
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b. Length of 
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c. Normalize 
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d. Are these basis vectors in the plane? Are they orthogonal?
e. Let 
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 Expand this vector in terms of these vectors.
5.  (8 pts)  An ideal spring suspended vertically extends 0.20 m when a 2.0 kg mass is added to it.  The mass is then pulled down 0.05 m further and released. 

a. Write the differential equation governing the motion in terms of the position, x(t).

b. What are the initial conditions?

c. With little work, write down the solution of this initial value problem, identifying the amplitude and frequency. 

d. What damping constant would be needed for critical damping?

____________________________________________________________________________________________________

6. (9 pts) Name the type of oscillation for each solution below. Also describe the roots of the characteristic equation and any other conditions on the constants in the equation 
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that will lead to the displayed solution.
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1. (10 pts). Let 
[image: image19.wmf]52

22

A

-

æö

=

ç÷

-

èø

. 

a. Find 
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c. Does A have any symmetry properties? 

d. Determine the eigenvalues.

e. Find the corresponding eigenvectors.

f. Find the matrix S that diagonalizes A.
g. Find the general solution of 
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h. Write 
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as a 2x2 matrix
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