Math 300: Quiz the Last

This exam is closed book and closed notes. You may use a calculator for arithmetic only. You
have until 5 minutes before the hour to finish the in-class portion. The take-home portion is due
Monday at the beginning of class.

1. True or False. Give a brief justification in each case.

(a) If we account for complex eigenvalues, any 2 % 2 matrix has exactly 2 {possibly equal)
eigenvalues. ' '
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(b) If 2 — 4 is an eigenvalue of a matrix A4, then so is —2 —4
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(d) The sum of two unit vectors is also a unit vector.
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2. Consider the matrix

a7

{a) Use the characteristic polynomial to prove that A = 2 — 37 is an eigenvalue of A.
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(b) The correspénding eigenvector to A is ! _23?: . Use this to write A = PCP™!, Wheré“
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3. Prove that a 3 x 3 matrix with real entries has at least one real eigenvalue.
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4 Tlety= |3 | and v = { —2 } . Express y = x + z, where x is a multiple of v and z is
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orthogonal to v.
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