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1. (5 points) Suppose that A is a 5 x 4 matrix of the form
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2. (5 points) Suppose that the linear transformation 7" : R3 — R3 is the orthogonal projection onto
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3. (8 points) For each of the 2 x 2 matrices A below, there is an 1nvert1gle matrix S such that

"B = S"'AS is either a diagonal matrix [8 2] or a rotation-scaling matrix [Z ab:| Find B in

each case (you do not have to find S).
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4. (10 points) Let T'(Z) = AZ be the linear transformation with matrix
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(a) Let B be the basis of R® given by L~ X )3 b
g
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0 1 |
Find the matrix of T in the basis B. Y/Y(v\ﬂ \L W J
(Another way to say this is: find a matrix B such that [T'(Z)]s = B[] B.) \
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(b) Find the eigenvalues of A, repeating any eigenvalues according to their algebraic multiplic-
ities. (So if Ay = 17 has algebraic multiplicity 2, list it twice.)
Hint: use your answer from part (a), which should be nice enough that you don’t need to
compute a determinant for this part.
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5. (10 points) Make sure to fully justify your answers on this page.
Suppose that A is a symmetric n x n matrix (this is an assumption for both (a) and (b) below).

(a) Show that A% - = ¥+ Aw for any two vectors ¥ and @ in R™.
Hint: remember that another way to write the dot product is Z - § = Z7§.
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(b) Suppose that ¥ and u are eigenvectors of A with eigenvalues A and p, respectively. Show
that if X # u then ¥ is orthogonal to 0.
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6. (12 points) Define
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(a) Find the eigenvalues of A and state the algebraic multiplicity of each eigenvalue.
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(c) State the geometric multiplicity of each eigenvalue.
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7. (10 points) For this questlon it may be helpful to know that R, a3
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8. (20 points) True/False (circle the correct answer). You do not need to justify your answer.

Remember that True means always true. If a statement is sometimes true, but sometimes false,
mark it False.

(a) Every 5 x 5 matrix has a real eigenvalue.
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9. (20 points) Fill in the blanks with the matrices below (just write A, B, etc. in each blank). You
may use some items more than once, and there are some items that you will not use at all. If
none of the matrices on this list makes the statement true, write NONE.
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(a) Suppose that MZ = b is a linear system with 3 equations and 3 unknowns. If the system

has a unique solution then the reduced row echelon form of M equals ) P
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You may use this page for scratch work.
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