
Second Test, Math 314: Linear Algebra.

1. (20 points) Let A an 5 × 5 matrix. Assume that A = P−1DP , where

D =













2 0 0 0 0
0 2 0 0 0
0 0 3 0 0
0 0 0 4 0
0 0 0 0 4













and

P =













1 0 1 0 1
2 2 0 2 0
1 0 1 0 0
0 1 0 0 0
0 1 0 1 2













(a) Write the eigenvalues of A and the basis for the corresponding eigenvspace.

(b) Write the characteristic polynomial of A.

(c) Compute A10
v where v = [6, 10, 6, 0, 5].

(d) Compute det(A).
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2. (16 points) Let A and B be two 5 × 5 matrices. Assume that det(A) = 4 and that det(B) = 3.
Mark the following as TRUE or FALSE.

(a) det(AB) = 12

(b) det(2A) = 8

(c) det(A + B) = 7

(d) det(2B) = 254

(e) det(BA−1) = 3

4
.

(f) There exists a non-zero matrix P such that AP = 0.

(g) The only solution of the system Bx = 0 is x = 0.

(h) The reduced echelon form of A2B is the identity.

3. (16 points) More TRUE OR FALSE. Mark the following as true or false, give a little bit of
explanation

(a) If Q is symmetric then QT Q = Q2.

(b) If A is similar to B then det(A) = det(B).

(c) If w and u are orthogonal then they are linearly independent.

(d) Let λ = 4 be an eigenvalue of the matrix A with algbraic multiplicity 7 and geometric
multiplicity 5. A is diagonalizable.

4. (Extra credit: 5 points) Can you find a counterexample to question 3(b)? i.e two matrices with
the same determinant but which are not similar.
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5. (20 points) Compute the projection of the vector v = [1, 0, 2] over the vector space W = span <

w,u >, where w = [1, 1, 0] and u = [0, 1, 1].

6. (15 points) Let A be the following matrix

A =

(

1 −2
1 −1

)

Find the eigenvalues of A (by hand, do not use a calculator) and for each eigenvalue find a
corresponding eigenvector.
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7. (13 points) Let F be the vector space over the real numbers of the continuous real functions in
one variable. Prove that 1, ex, ex

2

, ex
3

are linearly independent.
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