MATH 205 FINAL EXAM APRIL 10, 2007

NAME: K E k{

YOUR GRADE IS BASED ON CORRECTNESS, COMPLETENESS, AND CLARITY ON EACH
EXERCISE. YOU MAY USE A CALCULATOR AND THE AGREED-UPON PAGE OF NOTES, BUT
NO BOOKS OR OTHER STUDENTS. (GOOD LUCK!

1.) (10 pts.) Given the quadratic form 822 + 6x,,,

a.) (2 pts.) find the symmetric matrix of the quadratic form;
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b.) (2 pts.) classify the quadratic form as positive definite, negative definite, or indefinite,
and explain your reasoning;
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c.) (6 pts.) make a change of variable, x = Py, that transforms the quadratic form into
one with no cross-product term.
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2.) (15 pts.)

a.) (5 pts.) True or False: A least-squares solution of Ax = b is a vector % such that
b — Ax|| < ||b — Ax|| for all x in R". If this is true, explain why. If it is false, correct
the statement to make it true. :
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b.) (10 pts.) While boiling a pot of water, you take the temperature every two minutes.
This generates the data points (0, 15), (2,37}, (4, 68), (6, 89), where the first coordinate
is time, in minutes, and the second coordinate is temperature, in degrees Celsius. Using

linear algebra techniques, find the equation y = §y + 3; x of the least-squares line that
best fits these data points.
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