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You may use this page for scratch work.



1. (10 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.
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(a) Every vector in R4 is a linear combination of €7, €3, €3, and €.
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(b) The system AZ = b is inconsistent if and only if rref(A) contains a row of zeros.
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(c) If Ais a 3 x 4 matrix of mthen the system AZ = | 1 | has infinitely many solutions.
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(d) There exists a nonzero lower trlangular 2 X 2 matrix A such that A2 = [0 01
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(e) If A and B are invertible n X n matrices then A~*B~*AB = I,,.
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2. (10 points) Show your work.

(a) Suppose T': R® — R* is given by
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Find a matrix A such that T(Z) = AZ for all Z in R3.
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3. (10 points) For each of the matrices below, either find the inverse or explain why no inverse
exists without using determinants. Show your work.
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4. (10 points) Find all lower triangular 2 x 2 matrices of the form
X = |::E 0}
Yy z
such that X commutes with every 2 x 2 matrix A = [Z’ Z} with a, b, ¢, d all nonzero.

Show your work! X A= AX
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5. (10 points) Multiple Choice. Write your answers (A, B, C, etc.) in the boxes provided.

Each of the linear transformations listed below corresponds to one (and only one) of the matrices
A through J. Match them up.
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orthogonal projection
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