MATH 205 FINAL EXAM APRIL 9, 2008

MNAME: KEkf

YOUR GRADE IS BASED ON CORRECTNESS, COMPLETENESS, AND CLARITY ON EACH
EXERCISE. YOU MAY USE A CALCULATOR AND YOUR SINGLE SHEET OF PAPER WITH
NOTES, BUT MAY NOT CONSULT BOOKS OR OTHER STUDENTS. GOOD LUCK!

1.) (10 pts.) Use theorems and concepts from Chapter 6 to address the following. Always
explain your reasoning thoroughly.

a.} (5 pts.) Show that the only case in which a vector x can be in both the subspaces W
and W+ is when x = 0.
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b.) (5 pts.) Show that for each vector y and each subspace W, the vector (y — proj,,y) is
orthogonal to W.
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2.) (15 pts.) The following questions are all about eigenvalues and eigenvectors. Be sure to
thoroughly explain each answer, and cite appropriate theorems when relevant.
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a.) (5 pts.) Find the eigenvalues of the matrix 4 = {
-2 1 3
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b.} (5 pts.} Let A be a 3 x 3 matrix having three distinct eigenvalues. Explain how to
diagonalize A.
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c.) (5pts.) Let A = [1} 15 i :] . Find a basis for the eigenspace corresponding to the
o 0 0 4
eigenvalue A = 4. }_
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3.) (15 pts.) The following questions are all about linear transformations. Be sure to
thoroughly explain each answer, and cite appropriate theorems when relevant.
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a.) (5pts.) Forthematrix A= | 0 1 -4 3 ] , find all x in B* that are mapped
2 -6 6 -4

into the zero vector by the transformation x — A
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b.) (5 pts.) Show that the transformation T' defined by T'(zy,22) = (529 — 3, Tx; + x0) is
not linear.
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c.) (5 pts.) Suppose A is n x n and the linear transformation T'(x) = Ax maps R" onto
R™. Can you guarantee that A is invertible?
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