Math 107: Linear Algebra and Differential Equations

Test #2

Name: /4; mf‘*"( " @j Thursday, November 19, 2009

Lecture section: 107.0 Recitation section: 107R.0

All answers must be justified. No calculator is allowed.
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An eigenvalue of A is 2. Find a basis for the corresponding eigenspace.
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Question 2. [15 points]
The night before Thanksgiving, I realized to my horror that I had forgotten to defrost my turkey. So I
hurried up and took the frozen turkey from the freezer at —5°C into a room with temperature 20°C. After

30 minutes, the temperature of the turkey is —2°C.
(a) Describe a model for this problem, based on Newton’s law of cooling, which states that the rate of
change of temperature of an object is proportional to the difference between its own temperature and the

ambient temperature (i.e., the temperature of its surroundings). Include a differential equation, and one
or more conditions on the solution. State clearly the unit of each variable.
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Question 3. [20 points]|

Find an orthonormal basis for the plane I/ with equation z +y + 2 = (.

Hint: You might want to first come up with a basis for U, orthonormal or not. And then, starting with
that basis, use the technique described in clags to construct an orthonormal basis.
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Question 4. [20 points] Consider
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(a) Find all the eigenvalues and the corresponding eigenvectors of A.
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(b) A is similar to a diagonal matrix D, i.e.,

Find P and D.



Question 4. {Continued)
(c) Compute A% without actually multiplying A with itself.
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Question 5. [20 points]
(a) Find the homogeneous solution to

d*y dy
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(b) Find the general solution to
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Question 6. [15 points] Consider the mass-spring system
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(a) Suppose m = 2 kg, w = 4 kg/s and k = 1.5 kg/s?. Is this system overdamped, underdamped, or
critically damped?
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(b) If m = 2 kg and f = 20 m/s?, find the general solution of the mass-spring system.
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(c) If m=25/6 kg, w =0, and f = cos(vt), what value of v will result in resonance?
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