
Math 290 Name: Dr. Beezer
Exam 5 Spring 2019
Chapters D&E

Show all of your work and explain your answers fully. There is a total of 90 possible points.
Partial credit is proportional to the quality of your explanation. You may use Sage to row-reduce matrices. Some
problems will permit further, specific Sage functions. No other use of Sage may be used as justification for your
answers. When you use Sage be sure to explain your input and show any relevant output (rather than just
describing salient features).

1. Suppose that B is a 10 × 10 matrix whose determinant is 7. Compute the following determinants of products
of B with elementary matrices. (15 points)

(a) det(E3,7B)

(b) det(E6 (4)B)

(c) det(E5,2 (−9)B)

2. Determine if the matrix A is diagonalizable or not. Explain fully and carefully. You may use Sage to obtain a
factored characteristic polynomial. (15 points)

A =



32 −78 −63 −5 5 29
18 −32 −30 0 −6 18
−17 −14 −1 −11 37 −16
−24 24 24 −2 24 −24

1 −50 −35 −11 35 2
−26 −22 −7 −17 57 −21





3. Determine the eigenspaces of the matrix A. You may use Sage to obtain a factored characteristic polynomial.
(15 points)

A =


7 10 20 −10
5 −13 −5 40
−5 0 −8 −10
0 −5 −5 12



4. Find an invertible matrix S and a diagonal matrix D such that S−1BS = D. You may use Sage to obtain a
factored characteristic polynomial. (15 points)

B =

10 4 26
21 7 54
−7 −2 −17



2



5. Suppose that λ is an eigenvalue of the matrix A. Prove that λ2 − 6λ + 2 is an eigenvalue of A2 − 6A + 2I,
where I is the identity matrix. Do not do this by applying theorems (such as ESMM, EOMP, and EPM), but
instead, restrict yourself to the definition of an eignvalue and basic properties of operations with matrices. (15
points)

6. Prove that a single vector cannot simultaneously be an eigenvector for two different eigenvalues. (15 points)
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