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Show your full and complete work.

6

Q1. Let A= [50 :;] be a 2 x 2 matrix.

(a) Find the characteristic polynomial of the matrix A. (5 pts)

(b) Find all eigenvalues and associated eigenvectors of the matrix A. (10 pts)

(c) If A is an eigenvalue of A, what do you think it would be the eigenvalue of the matrix
—8A7(Justify your answer) (5 pts)



6 0 0
Q2. Consider the matrix A=]3 -1 -2|.
-7 0 5

(a) Find all eigenvalues of the matrix A. (7 pts)

(b) Find all eigenvectors of the matrix A. (8 pts)

(¢) Do you think that the set of the eigenvectors of A is a basis for the vector space R3? (Justify
your answer) (5 pts)



Q3. Consider the vector space P, consisting of all polynomials of degree at most two together with
the zero polynomial. Let S = {p;(),p2(t)} be a set of polynomials in P, where:

p(t)=—t2=7,  pat)=—-22042t—7

(a) Determine whether the set S = {pi1(¢), p2(t)} is linearly independent in P»? Provide a clear
justification for your solution. (8 pts)

(b) Determine whether the set S = {pi(t),p2(¢)} spans the vector space P»? Provide a clear
justification for your solution. (7 pts)

(c) Is it possible to find a polynomial p3(t) in P2 so that {pi(¢),p2(t), p3(¢)} is a basis for the
vector space P»? (Justify your answer).(5 pts)



7'[.[2 — Uy
Q4. Let L : R? — R? be a transformation defined by L ([21]) = | 1y —us
2
—311.2

(a) Show that L is a linear transformation. (8 pts)

(b) Find the standard matrix A of L, and find L ([ 3

]) using the matrix A. (7 pts)

(c) Do you think that any transformation 7' : R*> — R? is linear? (Justify your answer).(5
pts)



Q5. Consider the square matrix A = [_24 _1 ]

(a) Show that the characteristic polynomial of A is: p(A\) = A2 — 3\ — 6. (5 pts)

(b) Compute the matrix B = A? —3A —6>. (5 pts)

(c) Show that A2 — 3A = 61 for the given matrix A. (5 pts)

(d) Is it possible to use the equation AZ — 3A = 61, to find the inverse of the given matrix A?
(Justify your answer) (5 pts)
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