1. Let T': R? — R? be the linear transformation that projects vectors onto the z-axis. What are

the eigenvectors and corresponding eigenvalues for 77
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that you do not have enough information.

(a) det(A™) / /
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(b) det(AB) AA A - AAR = 24
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(d) det(A+ B) ot @f\o~:)4 fo\‘[;

(e) det(AT) = Ad A= 4
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(f) det(A?)
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2. Let A and B be 4 x 4 matrices with det(A) = 4 and det(B) = 6. Find the following, or state
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3. Let A and B be 2 x 2 matrices. Let the eigenvalues of A be 2 and -3, and the eigenvalues of B
4 and 5. Find the following, or state that you do not have enough information.
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(a) The eigenvalues of A™'.
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(b) The eigenvalues of AB. /Z/o t oy Lo ’\é

(c) The eigenvalues of A+ A = &A/ o AX Te £ ,)(.\.«/», %4/
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(d) The eigenvalues of A + B. /~>7( Cﬂou)/\ ﬂ'\‘é-

(e) The eigenvalues of AT. = € ')(14 L—\ g A = J, -3

(f) The eigenvalues of A% :$‘)b\o~6 % (()(no«/'fs ‘é 4 = L/ 4 7



4. Let M = . If possible, diagonalize M (that is, find an invertible matrix P and a
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diagonal matrix D such that M = PDP~!). If it’s not possible, prove it.
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5. Decide whether each of the following statements is true or false. If one is false, explain why or
give an example showing that it’s false. (If it’s true, you don’t have to say anything else.)

(a) If M is similar to N, and N is diagonalizable, then M is diagonalizable.

Tue (M= QU@ A= PP ply i o ger
M= G PO = (@p) D(@r) )

(b) The vector { 1 - is in the left null space of the matrix l
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(c) The row space of a matrix M has the same dimension as the column space of M.

TRUE [ (ouit Pe picets)

(d) A square matrix is onto if and only if 0 is not an eigenvalue.
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(e) If M is a 6 x 4 matrix, then the dimension of Nul M is at least 6 —4 = 2.

FacE — Rak M conld 4e ?’, o> Pan Aim Ml = Y=Rok M =

(f) The transformation T : Moy — Py that sends each 2 x 2 matrix to its characteristic
polynomial is linear.

FaALE: T([;?:])”M([;"’J /(I)
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6. The vector space Msyo of 2 X 2 matrices has basis

pe =[5 8] on=[ 3 8] on=[ 2 8] = [0 1))

Find the matrix for the linear transformation T(M) = M7 — 2M with respect to this basis.
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(EXTRA CREDIT) Let M be a 2 X 2 matrix with eigenvalues 0 and 1. Show that M?x = Mx for
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